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A.THouGH I have had the honor of presiding over the Geol- 
ogists of the British Association at several previous meetings 
since our first gathering at York, now thirty years ago, I have 
never been called upon to open the business of this section with 
an address; this custom having been introduced since I last 
occupied the geological chair at Glasgow, in 1855. 

The addresses of my immediate predecessors, and the last an- 
niversary discourse of the President of the Geological Society 
of London, have embraced so much of the recent progress of our 
science in many branches, that it would be superfluous on m 
part - go again over many topics which have been already well 
treated. 

Thus, it is needless that I should occupy your time by allu- 
ding to the engrossing subject of the most recent natural opera- 
tions with which the geologist has to deal, and which connect 
his labors with those of the ethnologist. On this head I will 
only say, that, having carefully examined the detrital accumu- 
lations forming the ancient banks of the river Somme in France, 
I am as complete a believer in the commixture in that ancient 
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alluvium of the works of man with the reliquiz of extinct ani- 
mals as their meritorious discoverer, M. Boucher de Perthes, or 
as their expounders, Prestwich, Lyell and others. I may, how- 
ever, express my gratification in learning that our own countr 
is now affording proofs of similar intermixture both in Bedford- 
shire, Lincolnshire, and other counties: and, possibly, at this 
meeting we may have to record additional evidences on this 
highly interesting topic. 

But I pass at once from any consideration of these recent ac- 
cumulations, and, indeed, of all Tertiary rocks; and, as a brief 
space of time only is at my disposal, I will now lay before you 
only a concise retrospect of the progress which has latterly been 
raade in the’ development of one great branch of our science. 
I confine myself, then, to the consideration of those primeval 
rocks with which my own researches have for many years been 
most connected, with a few allusions only, to metamorphism, 
and certain metalliferous productions, &c. 

There is, indeed, a peculiar fitness in now dwelling more 
especially on the ancient rocks, inasmuch as Manchester is sur- 
rounded by some of them, whilst, with the exception of certain 
groups of erratic blocks and drifts, no deposits occur within the 
reach of short excursions from hence, which are either of Second- 
ary or Tertiary age. 

Let us, then, te ie a retrospective view of the progress which 
has been made in the classification and delineation of the older 
rocks since the Association first assembled at York, in 18381. 
At that time, as every old geologist knows, no attempt had 
been made to unravel the order or characters of the formations 
which arise from beneath the Old Red Sandstone. In that year 
Sedgwick was only beginning to make his first inroads into 
those mountains of North Wales, the intricacies of which he 
finally so well elaborated, whilst I only brought to that, our 
earliest assembly, the first fruits of observations in Hereford- 
shire, Brecon, Radnor, and Shropshire, which led me to work 
out an order which has since been generally adopted. 

At that time the terms of Cambrian, Silurian, Devonian, and 
Permian were not dreamt of, but, acting on the true Baconian 
principle, their founders and their coadjutors have, after years 
of toil and comparison, set up such plain landmarks on geo- 
logical horizons that they have been recognized over many a 
distant land. Compare the best map of England of the year 
1831, or that of Greenough, which had advanced somewhat 
upon the admirable original classification of our father, William 
Smith, and see the striking difference between the then existing 
knowledge and our present acquirements. It is not too much 
to say that, when the British Association first met, all the re- 
gion on both sides of the Welsh border, and extending to the 
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Trish Channel on the west, was in a state of dire confusion; 
whilst in Devonshire and Cornwall many of these rocks which 
from their crystalline nature were classed and mapped as among 
the mcst ancient in the kingdom, have since been shown to be of 
no higher antiquity than the Old Red Sandstone of Herefordshire. 

As to Scotland, where the ancient rocks abound, though 
their mineral structure, particularly in those of igneous origin, 
had necessarily been much developed in the country of Hutton, 
Playfair, Hall, Jameson, and McCulloch, yet the true age of 
most of its sedimentary rocks and their relations were unknown. 
Still less had Ireland, another region mainly palzozoic, received 
any striking portion of that illustration which has since ap- 
peared in the excellent general map of Griffith, and which is 
now being carried to perfection through the labors of the Geo- 
logical Survey under my colleague Jukes. 1fsuch was our be- 
nighted state as regarcled the order and characters of the older 
formations at our first meeting, great was the advance we had 
made when at our twelfth meeting we first assembled at 
Manchester in 1842. Presiding then as I do now over the geo- 
logical section, I showed in an evening lecture how the palieozoic 
rocks of Silurian, Devonian, and Carboniferous age, as well as 
those rocks to which I had assigned the name of Permian, were 
—— over the vast region of Russia in Europe and the Ural 

ountains. What, then, are some of the main additions which 
have been made to our acquaintance with the older rocks in the 
British Isles since we last visited Manchester ? 

Commencing with the oldest strata, 1 may now assume, from 
the examination of several associates on whose powers of ob- 
servation as well as my own | rely, that what I asserted at the 
Aberdeen meeting, in 1859, as the result of several surveys, and 
what I first put forth at the Glasgow meeting of 1855, is sub- 
stantially true. The stratified gneiss of the northwest coast of 
the Highlands, and of the large island of Lewis and the outer 
Hebrides, is the fundamental rock of the British Isles, and the 
precise equivalent of the Laurentian system of Canada, as de- 
scribed by Sir W. E. Logan. The establishment of this order, 
which is so clearly exhibited in great natural sections on the 
west coast of Sutherland and Ross, is of great importance in 
giving to the science we cultivate a lower datum-line than we 

reviously possessed, as first propounded by myself before the 
British Association in 1855,.* 


* See Reports of British Association for 1855 (Glasgow Meeting). At that time 
I was not aware that the same order was developed on a grand scale in Canada, nor 
do I now know when that order was there first observed by Sir W. E. Logan. I then 
(1855) simply put forward the facts as exhibited on the northwest coast of Scot- 
land ; viz., the existence of what I termed a lower or “ fundamental gneiss,” lying far 
beneath other gneissose and crystalline strata, and containing remains which I even 
then suggested were of Lower Silurian age. Subsequently, in 1859, when accom- 


3 


4 Sir R. I. Murchison’s Address on the 


Hi For hitherto the order of the geological succession, even as 

iit seen in the Geological Map of England and Wales or Ireland, 

as approved by Sir Henry De Ja Beche and his able coadjutors, 

Phillips, Ramsay, Jukes, and others, admit no older sediment 

than the Cambrian of North Wales, whether in its slaty condi- 

tion in Merioneth and Caernaryon or in its more altered condi- 
tion in Anglesea. 

The researches in the Highlands have, however, shown that 

in our own islands, the older paleeozoic rocks, properly so called, 

or those in which the first traces of life have been discovered, 


iP do repose, as in the broad regions of the Laurentian Mountains of 
I Canada, upon a grand stratified crystalline foundation, in which 
both limestones and iron-ores occur subordinate to gneiss. In 
Mh Scotland, therefore, these earliest gneissic accumulations are now 
im to be marked on our maps by the Greek letter alpha, as pre- 


| ceding the Roman a, which had been previousiy applied to the 
HL lowest known deposits of England, Wales, and Ireland. Though 
itl We must not dogmatise and affirm that these fundamental de- 
sits were in the pristine state absolutely unfurnished with any 
iving things (for Logan and Sterry Hunt, in Canada, have sug- 
gested that there they indicate traces of the former life), we may 
conclude, that in the highly metamorphosed condition in which 
IK they are now presented to us in North Western Britain, and as- 
| sociated as they are with much granitic and hornblendic matter, 
il they are for all purposes of the practical geologist “‘azoic rocks.” 
Lil The Cambrian rocks, or second stage in the ascending order as 
seen reposing on the fundamental gneiss of the North West of 
Scotland, are purple and red sandstones and conglomerates form- 
ing lofty mountains. These resemble to a great extent portions 
\ of the rocks of the same age which are so well known in the 
H Longmynd range of Shropshire, and at Harlech in North Wales, 
i and Bray Head in Ireland. 
At Bray Head they have afforded the Oldhamia, possibly an 
i Alga, whilst at the Longmynd, in Shropshire, they have yielded 
h| to the researches of Mr. Salter some worm-tracks and the trace 
of an obscure crustacean. 
The Highland rocks of this age, as well as their equivalents, 
Hi), the Huronian rocks of North America, have as yet afforded 
no trace whatever of former life. And yet, such Cambrian 
Nl rocks are in parts of the Longmynd, and specially in the lofty 
/ mountains of the North Western Highlands, mach less meta- 
| morphosed than many of the crystalline rocks which lie upon 
panied by Professor Ramsay, I adopted, at his suggestion, the word “ Laurentian,” 
in compliment to my friead, Sir William Logan, who had then worked out the or- 
der in Canada, and mapped it on a stupendous scale. I stated, however, at the 
same time, that, if a British synonym was to have been taken, I should have pro- 


posed the word “ Lewisian,” from the large island of the Lewis, almost wholly com- 
posed of this gneiss. 


| 
| 
hi, 


Progress of Geology. 5 


them. Rising in the scale of successive deposits, we find a cor- 
responding rise in the signs of former life on reaching that stage 
in the earlier slaty and schistose rocks in which anima! remains 
begin clearly to show themselves. ‘I'hus, the Primordial Zone 
of Mr. Barrande is, according to that eminent man, the oldest 
fauna of his Silurian Basin in Bobemia.* 

In the classification adopted by Sir Henry De la Beche and 
his associates, the Lingela Flags (the equivalent of the “ Zone 
Primordial ” of Barrande) are similarly placed at the base of the 
Silurian System. This Primordial Zone is also classed as the 
Lowest Silurian by De Verneuil, in Spain; by James Hall, Dale 
Owen, and others, in the United States; and by Sir W. E. Logan, 
Sterry Hunt, and Billings, in Canada.t+ 

In the last year, Mr. Barrande has most ably compared the 
North American Taconic group of Emmons} with his own 
primordial Silurian fauna of Bohemia, and other parts of Europe ; 
and although that sound paleontologist, Mr. Jaines Hall, has not 
hitherto quite coincided with Mr. Barrande in some details,§ it is 
quite evident that the primordial fauna occurs in many parts of 
North America. And as the true order of succession has been 
ascertained, we now know that the Taconic group is of the same 
age as the lower Wisconsin beds described by Dale Owen, with 
their Paradoxides, Dikelocephalus, &c., as well as of the lower 

rtion of the Quebec rocks, with their Conocephalus, Axionel- 

us, &c., described by Logan and Billings. Of the crystalline 
schists of Massachusetts, containing the noble specimen of Para- 
doxides described by W. B. Rogers, and of the Vermont beds, with 
their Oleni, it fullows that the Primordial Silurian Zone of Bar- 

* I learn, however, that in Bohemia Dr. Fritsch has recently discovered strata 
lying beneath the mass of the Primordial Zone of Barrande, and in rocks hitherto 
considered azoic, the fossil burrows of annelide animals similar to those of our own 
Longmynd, 

+ In completing at his own cost a geological survey of Spain, in which he has 
been occupied for several years, and in the carrying out of which he has determined 
the width of the sedimentary rocks of the Peninsula (including the Primordial Silu- 
rian Zone, discovered ty that zealous explorer, M. Casiano de Prado), M. de Ver- 
neuil has in the last few months chiefly examined the eastern part of the kingdom 
where few of the older paleozvic rocks exist. I am, however, informed by him, that 
Upper Silurian rocks with Cardiola Interrupta, identical with those of France and 
Bohemia, occur along the southern flanks of the Pyrenees, and also re-occur in the 
Sierra Morena, in strata that overlie the great mass of Lower Silurian rocks as 
formerly described by M. Casiana de Prado himself. The southern face of the 
Pyrenees, he further informs me, is specially marked by the display of mural 
masses of Carboniferous strata, which, succeeding the Devonian rocks, are not ar- 
ranged in basin-shape, but stand out in vertical or highly a and are 
followed by extensive conglomerates und marls of Triassic age, and these by deposits 
charged with fossils of the Lias, 

¢ The Silurian classification was proposed by me in 1835, and in the following 
year, 1836, Dr. Emmons suggested that his black shale rocks, which he called Taco- 
nic, were oider than any [ described. 

- § Nor are the writings of the Professors W. B. and H. D. Rogers in unison with 
the opinions of the authors here cited. 
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rande (the lower Lingula flags of Britain) is largely represented 
in North America, however it may occupy an nan Ae 8 position 
in some cases, and in others be altered into crystalline rocks. 

In determining this question due regard has been had to the 
great convulsions, inversions, and breaks, to which these ancient 
rocks of North America have been subjected, as described by 
Professors Henry D. and W. B. Rogers. 

In an able review of this subject, Mr. T. Sterry Hunt thus ex- 
presses himself :—“ We regard the whole Quebec group, with its 
underlying primordial shales, as the greatly developed represen- 
tatives of the Potsdam and Calciferous groups (with part of that 
of the Chazy), and the true base of the Silurian system.” “The 
Quebec group with its underlying shales,” this author adds (and 
he expresses the opinion of Sir W. E. Logan), “is no other than 
the Taconic system of Emmons;” which is thus, by these authors, 
as well as Mr. James Hall, shown to be the natural base of the 
Silurian rocks in America, as Barrande and De Verneuil have 
proved it to be on the continent of Europe. 

In our own country a valuable enlargement of our acquaint- 
ance with the relations of the primordial zone to the overlying 
members of the Silurian rocks has been made through the per- 
sonal examination of Mr. Salter, aided by the independent dis- 
coveries of organic remains by MM. Homfray and Ashe, of 
Tremadoc. 

It has thus been ascertained, that the lower member only of 
the deposit, which has been hitherto merged under the name of 
Lingula flags, can be considered the equivalent of the primordial 
zone of Bohemia. In North Wales that zone has hitherto been 
mainly characterized by Lingula and the crustaceans Olenus and 
Paradoxides. Certain additions having been made to these fos- 
sils, Mr. Salter finds that of the whole there are five genera 
peculiar to the lower zone, and seven which pass upwards from 
it into the next overlying band or the Tremadoc slate. But 
the overlying Tremadoc slate, hitherto also grouped with the 
Lingula flags, is, through its numerous fossils (many of them 
of recent discovery), demonstrated to constitute a true lower 
member of the Llandeilo formation. For, among the trilobites, 
the well known Llandeilo forms of Asaphus and Ogygia range 
upwards from the very base of these slates. Again, seven or 
eight other genera of trilobites, which appear here for the first 
time, are associated with genera of mollusks, and encrinites which 
have lived through the whole Silurian series. Such for exam- 

le are the genera Calymene, I]lanus, among crustaceans; the 
ingula, Orthis, Bellerophon, Conularia, among mollusks; to- 
gether with encrinites, corals, and that telling Silurian zoophyte, 
the Graptolite. By this proof of the community of fossil types, 
as well as by a clear lithological passage of the beds, these i - 
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madoc slates are thus shown to be indissolubly connected with 
the Llandeilo and other Silurian formations above them; whilst, 
although they also pass down conformably into the zone primor- 
diale, the latter is characterized by the linguloid shells (Lingu- 
lella, Salter) and by the genera Olenus, Paradoxides, and Dike- 
locephalus, which most characterize it in Britain as in other 
regions.* 

I take this opportunity, however, of reiterating the opinion I 
have expressed in my work, “Siluria,” that to whatever extent the 
primordial zone of Barrande be distinguished by ce fossils 
in any given tract from the prevalent Lower Silurian types, 
there exists no valid ground for differing from Barrande, de 
Verneuil, Logan, James Hall, and others, by separating this 
rudimentary fauna from that of the great Silurian series of life 
of which stratigraphically it constitutes the conformable base. 
And if in Europe but few genera be yet found which are com- 
mon to this lower zone and the Llandeilo formation (though the 
Agnostus and Orthis are common to it and all the Silurian 
strata), we may not unreasonably attribute the circumstance 
to the fact, that the primordial zone of no one country con- 
tains more than a very limited number of distinct forms. 
May we not, therefore, infer that in the sequel other fossil 
links, similar to those which are now known to connect the Lower 
and Upper Silurian series—which I myself at one time supposed 
to be sharply separated by their organic rete a: 
brought to light, and will then zoologically connect the primor- 
dial zone with the overlying strata into which it graduates? Let 
us recollect, that a few years only have elapsed since M. de 
Verneuil was criticised for inserting, in his table of the Palzo- 
zoic Fauna of North America, a number of species as being 
common to the Upper and Lower Silurian. But now the view 
of the eminent French Academician has been completely sus- 
tained, by the discovery in the strata of Anticosti, as worked 
out by Mr. Billings under the direction of Sir W. E. Logan, of a 
group of fossils intermediate in character between those of the 
Hudson River and Clinton formations, or in other words be- 
tween Lower and Upper Silurian rocks. In like manner, a 
similar interlacing seems already to have been found, in North 
America, between the Quebec group, with its primordial fossils, 
and the Trenton deposits which are, as is well known, of the 
Llandeilo age. 

I have thus spoken out upon the fitness of adhering to the clas- 
sifications decided upon by Sir Henry De la Beche and his asso- 
ciates long before I had any relation to the Geological Survey, 
and which places the whole of the Lingula-flags of Wales as the 


* In the last edition of Siluria the distinction was drawn between the lower and 
upper Lingula-flags, but the fauna of the latter is now much enlarged. 
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natural base of the Silurian rocks. For English geologists 
should remember that this arrangement is not merely the issue of 
_ the view [have long maintained, but is also the matured opinion 
of these geologists in foreign countries and in our colonies, who 
have not only zealously elaborated the necessary details, but who 
have also had the opportunities of making the widest comparisons. 
* On the.continent of Europe, an interesting addition has been 
made to our acquaintance with the fauna of one of the older 
beds of the Lower Silurian rocks, or the Obolus green sand of 
St. Petersburg,* by our eminent associate, Ehrenberg. He has 
described and figured+ four genera and ten species of micro- 
scopic Pteropods, one of which he names Punderella Silurica ; 
the generic name being in honor of the distinguished Russian 
paleontologist, Pander, who collected them. It is well to re- 
mark, that as the very grains of this Lower Silurian green sand 
seem to be in great part made up of these minute organisms, so 
we recognize, in one of the oldest strata in which animal life has 
been detected, organisms of the same nature as, and not less 
abundant than, those which constitute the deep sea-bottoms of 
the existing Mediterranean and other seas. 

Before I quit the consideration of the older palzeozoic rocks, I 
must remind you that it is through the discovery, by Mr. C. 
Peach of certain fossils of Lower Silurian age in the limestones 
of Sutherland, combined with the order of the strata, observed 


in the vear 1827 by Professor Sedgwick and myself, that the true 
age of the largest and overlying masses of the crystalline rocks 


of the Highlands has been fixed. The fossils of the Suther- 
land limestone are not indeed strictly those of the Lower Silu- 
rian of England and Wales, but are analogous to those of the 
Calciferous sand-rock of North America. The Maclurea is in- 
deed known in the Silurian limestone of the south of Scotland; 
but the Ophileta and other forms are not found until we reach 
the horizon of North America. Now, these fossils refer the zone 
of the Highland limestone and associated quartz-rocks to that 
portion of the lower Silurian which forms the natural base of 
the Trenton series of North America, or the lower part of the 
Llandeilo formation of Britain. The intermediate formation— 
the Lingula-flags or “zone primordiale” of Bohemia— having 
no representative in the north-western Highlands, there is neces- 
sarily a complete unconformity between the fossil-bearing crys- 
talline limestones and quartz-rocks with the Maclurea, Murchi- 
sonia, Ophiléta, Orthis, Orthoceratites, &c., and those Cambrian 
rocks on which they rest. 

A great revolution in the ideas of many an old geologist, in- 
cluding myself, has thus been effected. Strengthened and con- 


* See “ Russia and the Ural Mountains,” 
+ Monats-Bericht d. Konig. Akad. der Wiss. Berlin, 18 April, 1861. 
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firmed as my view has been by the concordant testimony of 
Ramsay, Harkness, Geikie, James and others, I have had no 
hesitation in considering a very large portion of the crystalline 
strata of the Highlands to be of the same age as some of the 
older fossiliferous Silurian rocks, whether in the form of slates 
in Wales, of graywacke-schist in the southern counties of Scot- 
Jand, or in the conditions of mud and sand at St. Petersburg. 
The conclusions as respects the correlation of all the older rocks 
of Scotland have now indeed been summed up by Mr. Geikie and 
myself in the Geological Sketch-Map of Scotland which we have 
just published, and a copy of which is now exhibited.* Not the 
least interesting part of that production is that which explains 
the age of all the igneous or trappean rocks of the south of Scot- 
land, as well as all the divisions of the Carboniferous formation, 
and is exclusively the work of my able colleague. 

But if through the labors of hard-working geologists, we have 
arrived at a clear idea of the first recognizable traces of life and 
their sequences, we are yet far from having satisfied our minds 
as to the modus operandi by which whole regions of such depos- 
ites have, as in the Highlands, been transmuted into a crystal- 
line slate. Let us therefore hope that, ere this meeting closes, 
we may receive instructions from some one of the band of for- 
eign or British geologists who have by their experimental re- 
searches been endeavoring to explain the processes by which 
such wonderful changes in the former condition of sedimentary 
deposits have been brought to life; such as that by which strata 
once resembling the incoherent Silurian clay which we see in 
Russia have been hardened into such rocks as the slaty grau- 
wacke of other regions, and how hard schists of the south of 
Scotland have been metamorphosed into the crystalline rocks of 
the Highlands. Bat why are British geologists to see any diffi- 
culty in admitting what I have proposed, that vast breadths of 
these crystalline stratified rocks of the Highlands are of Lower 
Silurian age? Many years ago I suggested, after examination, 
that some of the crystalline rocks near Christiana in Norway 
were but altered extensions of the Silurian deposits of that re- 

ion; and, since then, Mr. David Forbes and Mr. Kjerulf have 

emonstrated the truth of the suggestion. Again, and on a 
vastly larger scale, we know that in North America all the no- 
ted geologists, however they may differ on certain details, agree 
in recognizing the fact that the vast eastern seaboard range of 
gneissic and micaceous schists is made up of metamorphosed 
strata, superior even to the lowest of the Silurian rocks. n, 
Rogers, Hall, and Sterry Hunt are decidedly of this opinion; 
and the point has been most ably and clearly set before the pub- 

* This map is already on sale in Manchester. 
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lic by the last-mentioned of these geologists,* who, being him- 
self an accomplished chemist, has given us some good illustra- 
tions of the probable modus operandi in the bringing about of 
these changes. 

The importance of the inquiries to be made by chemical geol- 
ogists into this branch of our science was not Jost upon the ear- 
lier members of the British Association. Even in the year 1838, 
a committee was appointed to endeavor to illustrate the phenom- 
ena of the metamorphism of rocks by experiments carried on in 
iron-furnaces. After a series of trials on various mineral sub- 
stances, the Rey. W. Vernon Harcourt, to whom we owed so 
much at our foundation, has, as the reporter of that committee, 
been enabled to present to the Association that lucid report on 
the actual effect of long-continued heat which is published in our 
last volume. In referring you to that document, I must, as an 
old practical field-geologist, express the gratification I feel in 
seeing that my eminent friend has, in the spirit of true induc- 
tive philosophy, arrived, after much experiment and thought, at 
the same conclusion at which, in common with Sedgwick, Buck- 
land, De la Beche, Phillips, and others in my own country, and 
with L. Von Buch, Elie a Beaumont, and a host of geologists 
abroad, I had long ago arrived in the field. I, therefore, re-echo 
their voices in repeating the words of Mr. W. Harcourt, “that 
we are not entitled to presume that the forces which have opera- 
ted on the earth’s crust have always been the same.” Locking 
to the only rational theory which has ever been propounded to 
account for the great changes in the crust which have taken 
place in former periods—the existence of an intense central heat 
which has been secularly more and more repressed by the accu- 
mulation of sediment until the surface of the planet was brought 
into its present comparatively quiescent condition—our first Gen- 
eral Secretary has indicated the train of causes, chemical and 

hysical, which resolve some of the difficulties of the problem. 
He has brought before us, in a compendious digest, the histor 
of the progress which has been sande in this branch of our sci- 
ence, by the writings of La Place, Fourier, Von Buch, Fournet, 
and others; as well as by the experimental researches of Mits- 
cherlich, Berthier, Senarmont, Daubree, Deville, Delesse and 
Durocher. Illustrating his views by reference to chemical chan- 
in the rocks and minerals of our own country, and fortifying 
Fis induction by an appeal to his experiments, he arrives at the 
conclusion, that there existed in former periods a much greater 
intensity of causation than that which now prevails, His theory 
is, that whereas now, in the formation of beds, the aqueous ac- 
tion predominates, and the igneous is only represented by a few 
solfataras, in the most ancient times the action was much more 


* This Journal, May, 1861. 
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igneous, and that in the intermediate times fire and water divi- 

ded the empire between them. In a word, he concludes with 

the expression of the opinion, which my long-continued obser- 

vation of facts had led me to adopt, “ that the nature, force, and 
rogress of the past condition of the earth cannot be measured 
y its existing condition.” 

In addition to these observations on metamorphism, let me 
remind you that, on the recommendation of the British Associ- 
ation, other important researches have been carried on by Mr. 
William Hopkins, our new General Secretary, and in the fur- 
naces of our President, Mr. Fairbairne, on the conductive pow- 
ers for heat in various mineral substances. Although these 
experiments have been retarded by a serious accident which be- 
fel Mr. Hopkins, they are still in progress, and I learn from him 
that, without entering into any general discussion as to the 
probable thickness of the crust of our planet, we may even now 
affirm, on experimental evidence, that, assuming the observed 
terrestrial temperature to be due to central heat, the thickness of 
this crust must be two or three times as great as that which has 
been usually considered to be indicated by the observed increase 
of temperature at accessible depths beneath the earth’s surface. 

Of the Devonian rocks, or Old Red Sandstone, much might 
be said if I were to advert to the details which have been re- 
cently worked out in Scotland, by Page, Anderson, Mitchel, Pow- 
rie and others; and in England, by the researches of the Rev. 
W. Symonds, and other members of the Woolhope and Malvern 
Clubs. But confining myself to general observations, it may be 
stated, that a triple subdivision of that group, which I Boa 
shown to hold good over the continent of Europe as in our own 
country, seems now to be generally admitted, whilst the history 
of its southern fauna in Devonshire has recently been graphically 
and ably elaborated by Mr. Pengelly, in a paper printed in our 
last volume. 

In Herefordshire and Shropshire the passage of the upper 
members of the Silurian rocks into the inferior strata of the bid 
Red group, has been well shown by Mr. Lightbody, and the fos- 
sils of its lower members have been vigorously collected. Whilst 
in Scotland, Mr. Geikie and others have shown the upward pas- 
sage of its superior strata into the base of the Carboniferous 
rocks; and Dr. Anderson announces the finding of shells with 
crustacea in the lower or gra beds, south of the Tay. I may 
here note, that the point which I have been for some years en- 
deavoring to establish as to the true position of the Caithness 
flags with their numerous ichthyolites seems to be admitted by 
my contemporaries. The lamented Hugh Miller considered 
these ichthyolites as belonging to the lower member of the group, 
and had good grounds for his views, since at his native place, 
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Cromarty, these fish-beds appear very near the base. But by 
following them into Caithness and the Orkneys, I have shown 
that they occupy a middle position, whilst the true base of the 
group is the equivalent of the zone with Cephalaspis, Pteraspis, 
and Pterygotus. 

And here it is right to state, that the Upper Silurian rocks 
which are clearly represented in Edinburghshire, and which in 
Lanarkshire seem to graduate upwards into the Lower Old Red 
or Cephalaspis sandstone, are wanting in the Highlands; thus 
accounting for the great break which there occurs between the 
crystallized rocks of Lower Silurian age and the bottom beds of 
the Old Red Sandstone. 

Of the Old Red Sandstone of Scotland and Herefordshire I 
may be permitted further to observe, that its downward passage 
into the uppermost Silurian rock, and the upward passage of its 
higher strata into the Carboniferous strata has been well devel- 
oped, the one near Ludlow, chiefly through the labors of Mr, 
Lightbody ; the other in Scotland, through the researches of the 
Government Geologists, Howell and Geikie, as well as by those 
of Mr. D. Page and other observers, On this head I may, how- 
ever, note, what my contemporaries seem now to admit, that the 
removal of the Caithness flags and their numerous included ich- 
thyolites from the bottom of this group, and their translation to 
the central part of the system, as first proposed by myself, is 
correct. In truth the lower member of this system is now un- 
equivocally proved to be the band with Cephalaspis, Pteraspis, 
&c., as seen in Scotland, England, and Russia. The great break 
which has been traced in the south of Scotland by Mr. Geikie 
between the lower and upper Old Red is thus in perfect harmony 
with the zoological fact that the central or Caithness fauna is en- 
tirely wanting in that region, as in England—as it is indeed in 
Ireland, where a similar break occurs. 

It gratifies me to add that many new forms of those fossil 
fishes which so peculiarly characterize the Old Red Sandstone: 
have been admirably described by Sir Philip de Grey Egerton 
in the Memoirs of the Geological Survey; and I must remark 
that it is most fortunate that the eminent Agassiz is here so well 
represented by my distinguished friend, who stands unquestion- 
ably at the head of the fossil ichthyologists of our country. 

Very considerable advances have been made in the develop- 
ment of our acquaintance with that system—the Carboniferous— 
which in the north of England (Yorkshire) has been so well de- 
scribed by Professor Phillips, and with which all practical geol- 
ogists in and around Manchester are necessarily most interested. 
The close researches of Mr. Binney, who has, from time to time, 
thrown new lights on the origin and relations of coal, and the 
component parts of its matrix, established proofs, so long ago 


| 

| 


Progress of Geology. 13 


as 1840, that great part of our coalfields was accumulated under 
marine conditions; the fossils associated with the coal-beds be- 
ing, not as had been too generally supposed, of fluviatile or lacus- 
trine character, but the spoils of marine life. Professor Henry 
D. Rogers came to the same conclusion with yo to the Ap- 
palachian coalfields in America, in 1842. Mr. Binney believes 
that the plant Sigillaria grew in salt water, and it is to be re- 
marked that even in the so-called “fresh water limestones” of 
Ardwick and Le Botwood the Spirorbis and other marine shells 
are frequent, whilst many of the shells termed Cypris may prove 
to be species of Cytherea. Again, in the illustrations of the fos- 
sils which occur in the bands of iron-ore in the South Welsh 
coalfield, Mr. Salter, entering particularly into this question, has 
shown that in the so-called “ Unio-beds” there constantly occurs 
a shell related to the Mya of our coasts, which he terms Anthra- 
comya; whilst, as he has stated in the “ Memoirs of the Geo- 
logical Survey,” just issued, the very Unios of these beds have 
a peculiar aspect, differing much from that of true fresh-water 
forms. They have, he says, a strongly wrinkled epidermis, which 
is a mark of the Myade, or such burrowing bivalve shells, and 
not of true Unionide ; they also differ in the interior, as shown 
by Professor W. King. Seeing that in these cases quietly de- 
posited limestones with marine shells (some of them indeed of 
estuary character) rest upon beds of coal, and that in many oth- 
er cases purely marine limestones alternate frequently with layers 
of vegetable matter and coal, may we not be led to modify the 
theory, founded on the sound observation of Sir W. E. Logan, by 
which the formation of coal has been rather too exclusively re- 
ferred to terrestrial and fresh-water conditions? May we not 
rather revert to that more expansive doctrine, which I have long 
supported, that different operations of nature have brought about 
the consolidation and alteration of vegetable matter into coal ? 
In other words, that in one tract the coal has been formed by 
the subsidence in situ of vast breadths of former jungles and 
forests; in another, by the transport of vegetable materials into 
marine estuaries; in a third case, as in Russia and Scotland (where 
purely marine limestones alternate with coal), by a succession 
of oscillations between jungles and the sea; and lastly, by the 
extensive growth of large plants in shallow seas. 

The geological map of Edinburghshire, a a by Messrs. 
Howell and Geikie, and recently published, with its lucid expla- 
nations, affords indeed the clearest abies of the frequent alter- 
nations of beds of purely marine limestone charged with Pro- 
ducti and bands of coal, and is in direct analogy with the coal- 
fields of the Donetz, in Southern Russia.* 


* See Russia in Europe and the Ural Mountains, Vol. 1. 
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In sinking through the extensive coal tracts around Manches- 
ter (at Dukinfield), where one of the shafts already exceeds in 
depth the deepest of the Durham mines, rigorous attention will, 
I hope, be paid to the discovery of the fossils which character- 
ize each bed passed through, not merely to bring about a cor- 
rectly matured view of the whole history of these interesting ac- 
cumulations, formed when the surface of our planet was first 
furnished with abundant vegetation, but also for the practical 
advantage of the proprietor and miner, who, in certain limited 
areas, may thus learn where iron-ores and beds of coal are most 
likely to be persistent. In carrying out his survey-work through 
the northwestern coal-tracts of Lancashire, to which the large, 
or six-inch, Ordnance-map has been applied, one of the Secreta- 
ries of this Section, Mr. Hull, has done good service in accurately 
defining the tracts wherein the elevated coal-deposits are covered 
by drift only, in contradistinction to those which are still sur- 
mounted by red rocks of Permian and Triassic age. In seeing 
that these are eagerly bought by the public, and in recognizing 
the great use which the six-inch survey has proved in the hands 
of the geological surveyors in Scotland, our friends in and around 
Manchester may be led to insist on having that large scale of 
survey extended to their own important district. By referring 
to the detailed delineations of the outcrops of all the Carbonif- 
erous strata in the counties of Edinburgh, Haddington, Fife, and 
Linlithgow, as noted by Professor Ramsay and Messrs. Howell 
and Geikie, the coal-proprietors of England will doubtless recog- 
nize the great value of such determinations. 

Concerning the Permian Rocks, which were formed towards 
the close of the long palsozoic era, and constitute a natural 
sequel to the old Carboniferous deposits, it is to be hoped that 
we shall here receive apposite illustrations from some of our 
associates. 

When Professor Sedgwick, thirty-four years ago, gave to 
geologists his excellent Memoir on the Magnesian Limestone of 
our country, as it ranges from Durham, through Yorkshire, into 
Nottinghamshire, he not only described the numerous varieties 
of mineral structure which that rock exhibits, noting at the same 
time its characteristic fossils, but he also correlated it, and its un- 
derlying beds, with the Zechstein, Kupferschiefer, and Rothe- 
todte-liegende, of Germany. But whilst this is the true order in 
both countries, there is this considerable difference in England, 
that along the zone where the Magnesian Limestone exists as a 
mass, and where Sedgwick described it, the inferior member of the 
group is a thin band of sandstone, usually of a yellow color (the 

onterfact rock of William Smith), which in its southern extrem- 
ity, near Nottingham, is almost evanescent. In many parts of 
Germany, on the contrary, and notably in Thuringia and Silesia, 
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the same lower band, with a few intercalated courses of lime- 
stone, swells out into enormous thicknesses and even constitutes 
lofty ridges. 

In Russia the series of this age puts on very different mineral 
arrangement. There the calcareous bands, containing the very 
same species of shells as the magnesian limestone of Germany 
and Britain, are intercalated with pebble-beds, sandstones, marls, 
and copper-ores, so that, although the same lithological order 
does not prevail as in the Saxon or typical Permian country of 
the elder German geologists, the group is, through its fossil 
types, unquestionably the same. It was from the observation 
of this fact, and from seeing that these deposits, so mixed up, 
yet so clearly correlated by their animal and vegetable relics, 
and all superposed to the Carboniferous system, occupied a re- 
gion twice as large as the British Isles, in which the varieties of 
structure are best seen, in the government of Perm, that I pro- 
posed in 1841, that the whole group should have the name of 
Permian.” 

Of late years various British authors, including King, Howse, 
and others, have ably described the fossil shells of this deposit 
as it exists on the eastern side of the Penine chain ; and recently 
Mr. Kirkby has produced a carefully written and well-considered 
memoir, showing the relations of the whole group, by comparing 
its structure and paleontological contents in Durham with those 
in South Yorkshire. Whilst, in addition, my associates of the 


— Survey, particularly Mr. Aveline, have been care- 


fully delineating the area of these beds in their northern range 
from Nottingham through Yorkshire, much yet remains to be 
dene in correlating the Permian rocks lying to the west of the 
Penine ridge, or where we are now assembled, with their eastern 
equivalents. 

Already, however, great strides have been made towards this 
desirable end. Thus, Mr. Binney has indicated the succession 
in the neighborhood of Manchester, and has shown us that there 
some of the characteristic fossils of the eastern magnesian lime- 
stone, exist in red marl and limestones subordinate thereto, and 
that these are clearly underlaid by other red sandstones, shales, 
and limestones, which he terms Lower Permian. He has fur- 
ther followed these Lower Permian beds to the west and north- 
west, and finds them expanding into considerable thicknesses at 
Astley, Scarrisbrick, and other places where they overlie the 
coal measures, and he has also traced them into Westmoreland, 
Cumberland and Dumfriesshire. In the last case he went far to 
prove that which I suggested many years ago, that the red sand- 
stones of Dumfriesshire containing the large footprints of chelo- 
nians, as described by Sir W. Jardine, are of Lower Permian age. 

This view of the relations of the Permian rocks of the 
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northwest has been also taken by Professor Harkness, and this 
summer he has successfully worked out, and has definitely ap- 
plied the Permian classification to large tracts in Cumberland, 
as explained in a letter to myself. He finds that the breccias 
and sandstones of Kirby-Stephen and Appleby, which at the 
latter place have a thickness of three thousand feet, extend 
northward on the west side of the Eden (the breccia being re- 
placed by false-bedded sandstones with footprints), and attain 
near Carlisle the enormous thickness of about five thousand feet. 
These beds he classes unhesitatingly as Lower Permian, because 
he finds them to be overlaid (near Ormside) by a group of clays, 
sandstones, and magnesian limestones, containing peculiar plant 
remains and shells of the genus Schizodus, representing in his 
opinion the marlslate and magnesian limestone of Durham. 

hese again support beds equivalent to the Zechstein, and the 
last are covered by the T'riassic sandstone of the Solway. 

A very striking fact, noticed by Professor Harkness, and cor- 
roborative of earlier researches made by Mr. Binney, is the ex- 
istence of foot-prints, in the Lower Permian of Cumberland, 
similar to those of Corncockle Moor, in Dumfriesshire, where, 
from my own observations, including those of last year, these 
Lower Permian sandstones have, I am convinced, a greater 
thickness even than that which is assigned to them in Cum- 
berland. 

Notwithstanding these discoveries, we have still to show the 
continuous existence of the Lower Red Sandstone of Shropshire, 
Worcestershire, and Staffordshire, which I have classed as the 
lower member of the Permian rocks, and to decide whether it 
be really such lower member only, or is to be regarded as the 
equivalent of the whole Permian group, under differing mineral 
conditions. With the extension of the Geological Survey this 
point will, doubtless, be satisfactorily adjusted, and we shall 
then know to what part of the series we are to attach the plant- 
bearing red beds of Coventry and Warwick, described as Per- 
mian by Ramsay and his associates. We have also to show 
that, in its northern course, the lower red sandstone of the 
central counties, with its calcareous conglomerates, graduates 
into the succession exhibited at Manchester, thence expanding 
northwards. Already, however, we have learned that our own 
little England, which contains excellent normal as well as varia- 
ble types of all palzeozoic deposits, there exists proofs that the 
Permian rocks, according to the original definition of the same, 
present to the observer, who examines them to the west as well 
as to the east of the Penine chain, nearly as great diversities of 
lithological structure, in this short distance, as those which dis- 
tinguish the strata of the same age in Eastern Russia in Europe 
from the original types of the group in Saxony and other parts 


of Germany. 
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Geological Survey and Government School of Mines, Mineral 
Statistics and Colonial Surveys—As I preside for the first time 
over this Section since I was placed at the head of the Geologi- 
cal Survey of Britain, I may be excused for making an allusion 
to that national establishment, by stating that the public now 
take a lively interest in it, as proved by a largely increased de- 
mand for our maps and their illustrations—a demand which 
will, I doubt not, be much augmented by the translation at an 
early day of many of our field-surveyors from the southeastern 
ana central parts of England, where they are now chiefly em- 
ployed, to those northern districts where they will be instru- 
mental in developing the superior mineral wealth of the region. 

The Government School of Mines, an offshoot of the Geo- 
logical Survey, is primarily intended to furnish miners, metal- 
lurgists, and geological surveyors with the scientific training 
necessary for the successful pursuit and progressive advance- 
ment of the callings which they respectively pursue; but at the 
same time, the lectures and the laboratories are open to all those 
who seek instruction in physical science for its own sake, by 
reason of its important application to manufactures and the 
arts. The experience of ten years has led the Professors to in- 
troduce various modifications into their original programme— 
with the views adapting the school as closely as possible to the 
wants of those two classes of students; and at present, while a 
definite curriculum, with special rewards for excellence is pro- 
vided for those who desire to become mining, metallurgical and 
geological associates of the school, every student who attends a 
single course of lectures may by the new rules compete, in the 
final examination, for the prizes which attach to it ry 6 

Throughout the whole period of the existence of the school, 
the Professors have, as a part of their regular duty, given annual 
courses of evening lectures to working-men, which are always 
fully attended; and during the past year several of them have 
delivered voluntarily courses of evening lectures, at a fee so 
small as to put them within the reach of working men, pupils, 
teachers, and schoolmasters of primary schools. The Professors 
thus hope to support to the utmost the great impulse towards 
the diffusion of a knowledge of physical science through all 
classes of the community, which has been given through the 
Department of Science and Art by the Minute of the Committee 
of Privy Council of the 2d June, 1859. * * * * 

As I can trace no record of the teachings of the Govern- 
ment School of Mines in the volumes of the British Associa- 
tion, and as I am convinced that the establishment only re- 
quires to be more widely known, in order to extend sound phys- 
ical knowledge not merely to miners and geologists, but also 

Am. Jour. Sco1.—Seconp Series, VoL. XXXIII, No. 97.—Jan., 1862. 
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to chemists, metallurgists, and naturalists, I have only to re- 
mind my audience that this School of Mines which, owing its 
origin to Sir Henry De la Beche, has furnished our Colonies 
with some of the most accomplished geological and mining sur- 
veyors, and many a manufacturer at home with good chemists 
and metallurgists, has now for its lecturers men of such emi- 
nence that the names of Hoffman, Perey, Warington Smyth, 
Willis, Ramsay, Huxley, and Tyndall are alone an earnest of our 
future success. 

In terminating these few allusions to the Geological Survey, 
and its applications, I gladly seize the opportuuity of recording, 
that in the days of our founder, Sir Henry De la Beche, our insti- 
tution was greatly benefitted in possessing, for some years, as 
one of its leading surveyors, such an accomplished naturalist 
and skillful geologist, as the beloved Assistant General Secre- 
tary of the British Association, Professor Phillips, who by his 
labors threw much new light on the paleontology of Devonshire, 
who, in the Memoirs of the Survey, has contributed an admira- 
ble Monograph on the Silurian wh other rocks around the Mal- 


vern hills and who, by his lectures and writings, is now con- 
stantly advancing geological science in the oldest of our British 
universities. 

There is yet one subject connected with the Geological Sur- 
vey to which I must also call your attention, viz., the Mineral 


Statistics of the United Kingdom, as compiled with great care 
and ability by Mr. Robert Hunt, the Keeper of the Mining 
Records, and published annually in the Memoirs of our estab- 
lishment. 

These returns made a deep impression on the statists of 
foreign countries who were assembled last year in London at 
the International Congress. The Government and members of 
the legislature are now regularly furnished with reliable infor- 
mation as to our mineral produce, which, until very recently, 
was not obtainable. By the labors of Mr. Robert Hunt, in sedu- 
lously collecting data from all quarters, we now become aware 
of the fact that we are consuming and exporting about 80 mil- 
lions of tons of Coals annually (a prodigious recent increase, and 
daily augmenting). Of Iron-ore we raise and smelt upwards of 
8 millions of tons, producing 3,826,000 tons of pig iron. Of 
Copper-ore we raise from our own mines 236,696 tons, which 
yield 15,968 tons of metallic copper ; and from our native metallic 
minerals we obtain of Tin 6,695 tons; of Lead, 63,525 tons; and 
of Zine, 4,357 tons. The total annual value of our Minerals and 
Coals is estimated at £26,993,573, and that of Metals (the pro- 
duce of the above minerals) and Coals at £37,121,318! 

When we turn from the consideration of the home survey to 
that of the Geological Surveys in the numerous colonies of 
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Great Britain, I may well reflect with pleasure on the fact that 
nearly all the leaders of the latter have been connected with, or 
have gone out from, our home Geological Survey and the Gov- 
ernment School of Mines. 

Such were the relations to us of Sir William Logan in Canada ; 
of Professor Oldham in India, with several of his assistants; of 
Selwyn in Victoria; of my young friend Gould in Tasmania, as 
well as of Wall in Trinidad ; whilst Barrett, in Jamaica, is a 
worthy pupil of Professor Sedgwick. Passing over the many in- 
teresting results which have arisen out of the examination of these 
distant lands, we cannot but be struck with the fact, that whilst 
Hindostan (with the exception of the Higher Himalayan moun- 
tains) differs so materially in its structure and fossil contents 
from Europe, Australia (particularly Victoria) presents, in its 
Paleozoic rocks at least, a close analogy to Britain. Thanks to 
the ability and zeal of Mr. Selwyn, a large portion of this great 
auriferous colony has been already surveyed and mapped out 
in the clearest manner. In doing this he has demonstrated that 
the productive quartzose veinstones, which are the chief matrix 
of gold, are merely subordinate to the Lower Silurian slaty rocks, 
charged with Trilobites and Graptolites, and penetrated by gran- 
ite, syenite, and volcanic rocks, occupying vast regions.* Mr, 
Selwyn, aided in the paleontology of his large subject by Prof. 
M’Coy, has also shown how these original auriferous rocks have 
been worn down at successive periods, one of which abrasions 
is of Pliocene age, another of Post-Pliocene, and a third the re- 
sult of existing causes. All these distinctions, as well as the 
demarkation of the Carboniferous, Oolitic, and other rocks, are 
clearly set forth. Looking with admiration at the execution of 
these geological maps, it was with exceeding pain I learnt that 
some members of the Legislature of Victoria had threatened to 
curtail their cost, if not to stop their production. As such ill- 
timed economy would occasion serious regret among all men of 
science, and would, I know, be also deeply lamented by the 
enlightened Governor, Sir Henry Barkley, it would at the same 
time be of lasting disservice to the material advancement of 
knowledge among the mining classes of the State, let us earnestly 
hope that the young House of Parliament, at Melbourne, may 
not be led to enact such a measure. 


* While this sheet is passing through the press, we are in receipt of a letter 
from Walter Mantell, Esq., of New Zealand, dated Auckland, Aug. 30, in which he 
confirms the discovery of new gold fields in New Zealand. “This discovery,” he 
adds, “is important rather in a political than in a scientific light. In my last con- 
versation with Sir Roderick Murchison, he declared his conviction of its existence— 
and now no one doubts it. By the last news, we hear of a man and boy getting 
five tbs. in seven days, &c. Our natives had no metal nor any knowledge of metals 
despite the quantities of gold now turning up. The non-utilization of this by so 
observing and ingenious a race is a strange fact.”—Ebs. 
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Whilst upon the great subject of Australian geology, I cannot 
avoid touching on a questio vexata which has arisen in respect 
to the age of the coaltields of that vast mass of land. Judging 
by the fossil plants from some of the carboniferous deposits of 
Victoria, Prof. M’Coy has considered these coaly deposits to be of 
the Oolitic or Jurassic age, while the experienced geologist of New 
South Wales, the Rev. W. B. Clarke, seeing that where he has 
examined these deposits, some of their plants are like those of 
the old coal, and that the beds repose conformably upon and 
pass down into strata with true Mountain-limestone fossils, holds 
the opinion that the coal is of Paleozoic age. As Mr. Clarke, 
after citing a case where the coal-seams and plants were reached 
below Mountain-limestone fossils, expresses a hope that Mr. 
Gould may detect in Tasmania some data to aid in determining 
this question, I take this opportunity of stating that I will lay 
before this meeting a communication I have just received from 
Mr. Gould, in which he says that in the coalfield of the rivers 
Mersey and Don, one of the very few which is worked in Tas- 
mania, he has convinced himself that the coal underlies beds 
containing specimens of true old Carboniferous fossils. Remark- 
ing that these relations are so far unlike those which he observed 
on the eastern coast of the island where the coal overlies, yet is 
eonformable to, the Carboniferous limestone, he adds, that in 
Tasmania, at least, the coal most worked is unquestionably of 
Paleozoic age. 

Now, as Australia is so vast a region, may not much of the 
eoal within it be of the age assigned to it by Mr. Clarke; and 
yet may not Prof. M’Coy be also right in assigning some of thie 
mineral to the same Oolitic age as the coal of Brora and the 
eastern moorlands of Yorkshire?* In his survey of Tasmania, 
Mr. Gould has also made the important discovery of a resinous 
shale, termed Dysodile, and which, like the Torbane mineral of 
Scotland, promises to be turned to great account in the produc- 
tion of paraffine. 


* Prof. Dana, in his Geology of the United States Exploring Expedition under 
pe 


Capt. Wilkes (Philad., 1849), expresses the conclusion as the result of his examina- 
tion of the coal fields of New South Wales {in 1840) that they are either upper 
Carbuniferous or Permian. ‘“ While the coal plants point to the upper Carbonif- 
erous, or still higher, the fossils below the coal seem to correspond most perfectly 
with the lower Carboniferous epoch. The conformity and continuity of the series 
of beds, the frequent occurrence of Coniferous logs, like those of the coal beds, in 
the sandstones at different localities, together with the characters of the fossil fish, 
leave little doubt that the whole is one prolonged age, referable to the upper Car- 
boniferous, or partly to the lower Permian era.” (Geology, p. 495.) The fish refer- 
red to is a true heterocercal form, indicating, according to Agassiz, the upper Car- 
boniferous or a transition to the Permian. This fish (Urosthenes Australis) is 
figured on Plate I, Dana’s Australian Fossils, im the folio Atlas accompanying the 
Report. There is sufficient evidence in the forms of Mollusca figured on the follow- 
ing plates, of the continuation of Paleozoic types beyond their usual limits, indi- 
cating a fauna as abnormal for the early age of that most peculiar of continents as 
now seen in its characteristic ty pes.—Eps, 
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There are, indeed, other grounds for believing that coal, both 
of the Mesozoic as well of the old Carboniferous age may exist 
in Australia. Thus, putting aside the fossil evidences collected 
in Victoria by M’Coy and Selwyn, we learn from the researches 
of Mr. Frank Gregory in Western Australia, that Mesozoic fos- 
sils (probably Cretaceous and Oolitic) occur in that region; 
whilst the Rev. W. B. Clarke informs me in a letter just received, 
that he is in possession of a group of fossils transmitted from 
Queensland, 700 or 800 miles north of Sydney, which he is dis- 
posed to refer to the age of the Chalk; there being among the 
fossils Belemnites, Pentacrinites, Pectines, Mytili, Modiol, &c. 
Again the same persevering geologist has procured from New 
Zealand the remains of a fossil Saurian, which, he thinks, is al- 
lied to the Plesiosaurus.* 

It would therefore appear that in the southern hemisphere, 
there is not merely a close analogy between the rocks of Palz- 
zoic age and our own, but further, that as far as the Mesozoic 
formations have been developed, they also seem to be equivalents 
of our typical Secondary deposits. 

This existence of groups of animals during the Silurian, De- 
vonian, Carboniferous, and even in Mesozoic periods in Australia 
and New Zealand, similar to those which characterize these for- 
mations in Kurope, is strongly in contrast with the state of nature 
which began to prevail in the younger Tertiary period. We 
know from the writings of Owen that at that time the great con- 
tinent at our Antipodes was already characterized by the pre- 
sence of those marsupial forms which still distinguish its fauna 
from that of any other part of the world. 

In relation to our Australian colonies, 1 must also announce 
that I have recently been gratified in receiving from Messrs. 
Chambers and Finke, of Adelaide, a collection of the specimens 
collected by McDouall Stuart, in his celebrated traverse (the first 
one ever made) from South Australia to the watershed of North 
Australias * * * 

These specimens are soft, white, chalky rocks, with flints, 
agates, saline, and ferruginous incrustations, tufas, breccias, and 
white quartz rocks, and a few specimens of quasi-volcanic rock, 
but with scarce a fragment that can be referred to the older sta- 
ges of Lower Silurian age like those of Victoria.t Again, the 
only fossil shells collected by Mr. Stuart (though the precise lat- 
itude is unknown to me) are Mytiloid and Mya-like forms, seem- 
ingly indicating a Tertiary age, and thus we may be disposed 

rovisionally to infer that large tracts of the low interior between 

ast and West Australia have in very recent geological periods 
been occupied by the sea. * * * 

* Whilst this is passing through the , Professor Owen has described this in- 


teresting fossil, before this Section, as Plesiosaurus Australia. 
+ It must, however, be noted that the collection sent to me consists of small 


specimens of rock forming an imperfect series. 
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Art. Il.—The Heather (Calluna vulgaris) a Native of the United 
States: Extracted from an unpublished Report to the Massachusetts 
Horticultural Society ; by Epwarp S. Ranp, Jr. 


QUITE a sensation has been created among botanists during 
the past summer (1861) by the discovery of plants of the Scotch 
Heather (Calluna vulgaris) growing wild in the vicinity of 
Boston.* 

It has been supposed that no true Hricacee were indigenous 
to America, though the large and highly ornamental family of 
Ericacex is abundantly represented by our beautiful native An- 
dromedas, Cassandra, Epigea, Cassiope, Clethra, and many other 
allied plants. 

On Saturday, July 13th, the attention of the writer was first 
called to a plant exhibited at the weekly show of the Massachu- 
setts Horticultural Society by Jackson Dawson, a young gar- 
dener of Cambridge. The plant was growing in a pot, was ap- 
—_ from about six to ten years old, was half a foot in 

iameter and a little more in height; it was in full bloom, 
though the flowers were white rather than pink, owing, as was 
afterwards ascertained, to its being kept from the light to pre- 
vent its drooping from being transplanted at such an unfavora- 
ble season. The p:ant was labelled “ Native Heath, found grow- 
ing wild within twenty miles of Boston.” 

‘he writer, as chairman of the Flower Committee, at once 
called the attention of the committee to this plant, and notified 
a special meeting to examine the matter. The identity of the 
plant with the Scotch Heather was obvious enough, but the asser- 
tion of its being found wild within twenty miles of Boston nat- 
urally met with no believers. 

This was so incredible that many were not slow to pronounce 
it impossible, and looked upon the exhibition as an attempt to 
deceive the committee. Ata meeting of the flower committee, 
the chairman was instructed to address a note to Mr. Dawson, 
resquesting him to appoint a time and lead the committee to the 
locality of the Heather. More than a week having passed, and 
no answer being received, the committee now convinced that it 
was an attempt at imposition, passed a vote dismissing the sub- 
ject from consideration. A few days after, Mr. Dawson called 
upon the chairman, stated satisfactory reasons for his silence, 
and promptly appointed an early day for conducting the com- 
mittee to the habitat of the Heather; and on the morning of 
Monday, August 5th, the committee took the cars for Tewkes- 
bury (Mass). 

It is well known to botanists that the region about Tewkesbury 


* See this Journal, xxxii, 290. 
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is peculiar, and is noted for producing many rare and beautiful 
plants. The locality of the Heather is about half a mile from 
the State Alms House, on the farm of Mr. Charles H. Thwing. 
Leaving the Alms House on our right, we take a narrow sandy 
road and shortly come near the field; a few minutes walk brings 
us to the spot, near a lane on the left hand side of the road. 
The plants occur sprinkled over an extent of perhaps half an 
acre; there may be in all twenty or more old pJants, some, allow- 
ing for the slow growth of the plant, from fifteen to twenty 
years old, others much younger. 
The surface of the ground is varied by small hummocks, and 
is covered with a short close grass, interspersed with numerous 
lants of Kalmia angustifolia, Spirea tomentosa, Cassandra calycu- 
ata, Azalea viscosa, Myrica Gale, &e. A rapid brook bounds one 
side of this field, its banks densely fringed with the common 
alder (Alnus incana), of which shrubs are sparingly scattered 
over the whole field; in several cases the Heather was found 
overgrown and shaded by these shrubs. The common Cranberry 
(Vaccinium macrocarpon) occurs somewhat abundantly in the 
immediate a of the Heather, usually most so on the de- 
pressions, while the Heather occurs on the hummocks. From 


appearances, overflows of the brook are of not unfrequent oc- 
currence, when the greater part of the field would be submerged, 


and, as it is surrounded by low ground and ditches, a moderate 
freshet would convert the spot into an island. At the time of 
the visit of the committee, owing to the continued drought of 
the past summer, the whole field was parched, and the brook 
very low. The soil is a sandy peat, just that which a gardener 
would choose for heaths. 

The committee explored the stream on both sides for some 
distance; but a heavy shower prevented a more satisfactory ex- 
amination. They also searched for young plants, and found a 
multitude of seedlings, from one to two years old, and a few 
somewhat larger. The plants were in full bloom, and presented 
a most pleasing sight. 

About a week later a sub-committee visited the spot, and ex- 

lored for several miles up and down the stream on both banks, 
but without finding any farther traces of the heather. 

The committee, unable to believe the plant indigenous, started 
many theories to account for its introduction. Of the existence 
of the plant in a wild state there was no doubt, and a more un- 
likely place for it to have been planted could scarcely be found. 
The question was, whence came it? The first supposition was, 
that it had been planted or the seed sown there by a Scotchman, 
Mr. Sutton, who lived near by; but in an interview with Mr. 
Sutton, he denied all knowledge of the plant till within a few 
years; said he had never had any heather seed in his possession, 
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had never received any parcels from Scotland, or done anything 
in any way by which the plant could have been introduced; that 
he was as much astonished as delighted when, about ten years 
before, he discovered the plant, which he at once recognized as 
the Scotch heather, and each year since he had gathered it when 
in blossom to adorn his house. On being farther pressed by one 
of the committee as to the possibility of its being introduced by 
him, he indignantly replied: ‘“‘Wuld’na I hae been a fule, mon, 
to sow it on another mon’s Jand when my ain as good wuld hae 
grown it as well?” Mr. Sutton’s land is on the same stream, 
adjoining Mr. Thwing’s, and in every respect as well adapted to 
the growth of the heather, yet it occurs only on Mr. Thwing’s 
land. The next supposition was, it might have been planted by 
Mr. Thwing; but upon questioning him, it was ascertained he 
had owned the farm for about three years only; had observed the 
heather in its present locality; but though he noticed it as a 
pretty plant, and one not found elsewhere on his farm, he knew 
nothing of its rarity, or had he given the matter a second thought; 
he had used the land for a peat meadow and for pasturage, and 
had noticed the cattle would not browse on the plant; he had 
purchased the farm of Caleb Livingston of Lowell, in whose 
family it had been for a long time; he believed the field was 
formerly mowing land. 

Mr. Thwing took great interest in the discovery, did everything 
in his power to aid the committee, and has agreed to protect the 
plants against injury or removal. 

Another ingenious theory was that the seed of the heather 
had in some way been washed down by the stream from some 

lace above, and being deposited by a freshet in a congenial soil, 
had vegetated and thriven. It is well known the seed of the 
heather is minute, and will preserve its vitality for years. The 
plant not unfrequently springs up in the earth in which imported 

lants are potted. But it was ascertained that there is or had 
eo no greenhouse and no importers of foreign plants anywhere 
in the vicinity on the course of the stream, ma the nearest green- 
house is five miles distant. The question arises, why should the 
plant occur in this one spot when there are so many localities all 
along the stream for miles equally favorable for its development? 
The neighbors stated they had never observed it elsewhere, ex- 
cept Mr. Sutton, who remembered seeing, several years ago, a 

lant on the other side of the brook directly opposite the present 
feealey: since attention had been called to the heather he had 
searched for this plant but unsuccessfully. As the opposite 
meadow is a mowing field on which the grass is annually cut in 
August, it is not surprising the plant has been destroyed. 

The evidence thus far, proves only that the —_ has existed 
in the same place for about ten years; and the opinion of the 
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committee was adverse to its being considered indigenous. Upon 
inquiry it was ascertained that until within about a dozen years 
the field had been used for mowing; but lately it had been pas- 
tured; this at once accounts for the occurrence of no decaying 
clumps and no old dead branches. Mr. Dawson’s attention was 
first attracted to the plant through members of Mr. Sutton’s fam- 
ily a few years ago; through whom also its existence has also 
been known to parties in Salem (Mass.) for some time, and 

lants of the heather removed from Tewkesbury are now fiour- 
ishing in a garden in Salem. 

The next step in the investigation was to interrogate Mr. Liv- 
ingston, the former owner of the farm. At an interview with 
him, he at first could remember no such plant. But, upon being 
shown a sprig of the heather, he remembered the occurrence of 
of such a plant many years ago, at a place on the farm which he 
designated. His account is as follows: Many years ago, say 
fifty or more, when he was a boy, he remembered helping his 
father, who then owned the farm, plough up the field in question; 
it was then more “hummocky,” and with deeper depressions 
than now. They had great trouble in ploughing the field, owing 
to large patches, ‘‘as big as a bushel basket or larger” of a strange 
spreading plant, which run on the ground like “ground hem- 
lock,” and had long and tough roots which caught the plough. 
He now recognized the heather shown him as the same plant. 
After a great deal of trouble with the plant, they got a heavy, 
strong harrow, and tore up roots which were very old, strong 
and tough, and piled roots and plants in the hollows and cov- 
ered them deep with soil. They then levelled and sowed the 
field, and during his father’s and his occupancy of the farm the 
field was until recently used as mowing land. He cannot say 
how many plants there were, but remembered they were large 
and gave a great deal of trouble; he has never seen the plant 
elsewhere, and had forgotten the circumstance, but it recurs 
a to his mind, and he is fully persuaded of the identity of 
the plant. 

2 his occupancy of the farm he does not remember the 
plant; it may have existed, but as that field was mowed each 
year he thinks the constant cutting would have killed the plants 
when they grew to any size. In order to assure himself of the 
identity of the plant he showed a specimen to his mother who is 
still living at a very advanced age! She at once recognized the 
plant, told where it grew, said it had grown there for many 
years, and remembered the trouble it was to plough the field. 
Mr. Livingston then came to Tewkesbury, and undirected went 
immediately to the spot where the plant now grows. 

The vitality of the seeds of the heather is well known; in- 
deed experience has shown that it is difficult to keep land in 
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‘ pasture which has formerly been covered with it. It is also 
well known that continual cutting will in time kill any bush 
or shrub, and there is nothing strange in supposing that the 
heather may after its original destruction have come up year 
after year among the grass, and been mowed down unnoticed ; 
indeed it would have been strange if a farmer had noticed 
such a plant unless its encroachments called his attention to it. 
Nor is it improbable that the plants now well established in the 
locality originated from seed of the plants destroyed fifty years 
ago. Most probably the heather has kept growing all the time, 
more or less. But allowing that the present plants are only ten 
years old, and that the original plants were destroyed fifty years 
ago, say in 1810, this gives us only forty years for the seed to 
have retained its vitality, by no means an improbable time. 
Or again, the present plant may have sprung from seed of seed- 
lings from the original plants, for the heather flowers very 
young, is a low growing shrub and might have flowered year 
after year unnoticed ; indeed to give origin to the present num- 
ber of plants, it is only necessary for one low branch to have 
escaped the scythe and — seed. This is not only not im- 
possible but very probable. Loudon remarks, ‘‘ When heathy 
— has been subjected to the plough it should never be 

ept in pasture for many years together, unless it is richly ma- 
nured, for, as the seeds retain their vitality for many years, 
plants never fail at the end of a few seasons to make their ap- 
pearance among the grass.” 

Now, as to the age of the plants: fifty years ago, say in 
1810, there were plants in existence “as large as a bushel basket 
or larger,” the question arises, how old were those plants ? 
Every botanist knows that the growth of the heather is very 
slow. Loudon remarks, “The plant is of slow growth, seldom 
making shoots longer than three or four inches in one season 
even when young; and when of five or six years growth not 
more than half that length but it is of great duration.” We 
may safely conclude that plants of so large a size and with 
such tough roots as Mr. Livingston describes are not unlikely to 
have been in existence for more than a century, which carries it 
back to about the year 1700. Beyond this we have no evi- 
dence and can only assert the probability that the plant existing 
at so early a date in such an unlikely and out-ot-the-way place, 
was not introduced by man. 

The town of Tewkesbury is five miles southeast of Lowell 
and twenty miles northwest from Boston; it was formerly a 
part of Bellerica, and was an Indian village called Warressit. 
The town was set off from Bellerica in 1734. Bellerica was set- 
tled in 1653, but very sparcely, and the present population of 
Tewkesbury is, we believe, less than two Renmued. 
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Early in September the writer had the pleasure of accompa- 
nying Professor Gray to the locality of the heather. he 
ground was carefully examined, but, with the exception of the 
discovery of innumerable young plants of all ages, from one to 
five years, no new facts were obtained. From all the evidence 
adduced it seems much more probable that this is an indigenous 
locality of the heather, although the only one known in the 
United States. In this opinion Professor Gray coincides, after 
an examination of the facts. 

May not the heather have once existed in profusion on this 
continent and have gradually died out owing to some inexplica- 
ble, yet perhaps only slight climatic changes? May not this be 
the last vestige, or one of the last, of what was once an Ameri- 
can heath? And if the heather exists in Nova Scotia* and 
Newfoundland may we not expect that some intermediate sta- 
tions may yet be discovered? 

Every few years botanists are startled by the discovery in 
what were considered well gleaned localities of new or very 
rare plants, and we are forced to the conclusion that the botany 
even of New England and the Canadas is not yet wholly known. 
The botanical interest of this discovery is very great, both from its 
unexpectedness, and from the new floral link by which it con- 
nects New England with the mother country, but also from its 
bearing upon mooted questions respecting the geographical dis- 


tribution or dispersion of species, upon which distinguished 
naturalists are now at issue. 
Although Mr. Dawson cannot be said to be the original dis- 
coverer of this locality, yet to him belongs all the credit of ap- 
reciating the discovery, and of first directing the attention of 
tanists to the existence of the plant in the United States. 


Art. III.— Waterglass ; by Jonn M. Ornpway. 
[Continued from p. 354, vol, xxxii.] 
Part III. 
Its Precipitation by Alcohol. 


AmonG the few chemists who have made experiments on the 
precipitation of waterglass by alcohol, no one seems to have dis- 
tinctly apprehended the fact that the spirit always effects a par- 
tial decomposition of the silicate. Fuchs says, in his first me- 


(* The authority for the Newfoundland habitat is mentioned in vol. xxxii, p. 290, 
of this Journal. ‘That Cal/una also inhabits Nova Scotia is stated by Loudon, in his 
Arboretum, we know not upon what authority, but should be glad to be informed. If 
the claim for Calluna to be regarded as an American plant rested wholly or mainly 
upon this Tewkesbury locality, it would not gain — But its existence in 

ewfoundland, and still more in Nova Scotia (if verified) does away with all ante- 
cedent improbability of its indigenous occurrence in New England.—Eps.]} 
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moir, that alcohol throws down potash waterglass unchanged.* 
In his later work he mentions that the supernatant liquor retains 
the undecomposed carbonate of potash, together with traces of 
sulphid of potassium, chlorid of potassium, and chlorid of sodi- 
um, but evidently looks upon the silicate deposited as having 
been merely stripped of these foreign salts and of the greater 
part of its water. 

Forchhammer did indeed observe that, in one or two instan- 
ces, “alcohol by precipitation and subsequent washing, removes 
from waterglass a part of its potash.”+ But in several other 
experiments detailed by him, he fails to notice the possible inter- 
vention of the same decomposing power, and seems to consider 
the precipitates as salts of precise and unvarying constitution. 
He accordingly enumerates the known silicates of potash as fol- 
lows: “1. ‘I'he salt formed by H. Rose, by melting together silica 
and carbonate of potash,—K; Si. 2. The salt precipitated by 
alcohol from a solution containing an excess of potash,—K3 Biy. 
3. The waterglass discovered by Fuchs,—K; Si, 4. The salt 
precipitated” [from Fuchs’s waterglass] “‘ with spirit of wine and 
washed with alcohol,” [till the spirit no longer showed a decided 
alkaline reaction]—‘“‘ K3 Sijg. 5. The salt separated from the 
former by washing’’ [with boiling water, which dissolved out 
K3Si,]—“KSij. 6. The salt which separates by the cooling of a 
concentrated solution of silica and carbonate of potash,—K Sijg.” 

He also determined the formula of soda silicate to be NaSig,— 
as though there could be but one soda waterglass,—and found 
the precipitate from a cooling solution of silica in carbonate of 
soda, to consist of Na Sigs. 

Perhaps none of the substances in the list thus given, can 
properly claim anything more than an accidental existence. As 
to the products of fusion, it is well known that silica and carbo- 
nate of potash may, within certain limits, be melted together in 
any proportion. And we shall proceed to show by examples 
selected from a large number of trials, that the variety of com- 
binations which may be thrown down by alcohol, is also un- 
limited. 

There are two obvious methods of prosecuting the subject. 
The first is to make fractional precipitations from one and the 
same given silicate solution. The other is to redissolve and re- 
precipitate ad libitum, the successive products of integral precipi- 
tation. Sometimes one mode has been followed, sometimes the 
other, and sometimes both plans have been united. 


* “Der Weingeist pricipitirt und scheidet es unveriindert aus einer Anflésung 
ab.” “Dieses Mittels kann man sich bedienen, um reines Wasserglas aus einer 
unreinen Auflésung darzustellen.”— Ueber ein neues nutzbares Produkt aus Kiesel- 
erde und Kali.”—pp. 15, 16. 

t+ Poggendorff’s Annalen, xxxv, p. 340. 
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After having made many preliminary experiments on precipi- 
tation, I found that all the samples of commercial alcohol to 
had, contained traces of acid. This possible source of infinitesi- 
mal error had therefore to be removed, and for the trials subse- 
quently made, the spirit was purified by agitating it with caustic 
soda and redistilling. 

In examining the various precipitates obtained, extreme accu- 
racy would have involved an unwarranted waste of time; and 
there being scores of analyses to make, it was necessary to adopt 
modes which should be expeditious and without pretending to 
give figures absolutely exact, might still afford close approxima- 
tions to the truth. The alkali was generally determined by sat- 
uration with a standard sulphuric acid. The neutralized liquor 
being then dried down in an oven, the silica was washed, ignited 
and weighed. For a partial control, in most instances, the whole 
amount of solid matter was ascertained by dissolving some of 
the silicate in a little water, adding freshly ignited sulphate of 
lime, and drying the coagulated mass by a heat gradually raised 
to dull redness. This method of expelling the water 1s, how- 
ever, inapplicable when the silicate is excessively alkaline, as in 
such cases carbonic acid is absorbed from the hot gases of the 
flame rising round the crucible. 

To facilitate comparison, the respective amounts of acid and 
base are expressed in equivalents instead of unmeaning per- 


centages. 
Sesquisilicate of Potash,—with Alcohol of sp. gr. 0°842. 


1.—100 parts by weight, of a liquid containing 48 per cent of Kyo Sijso,— 
with 38 parts by weight, of alcoho!,—gave 81°25 parts of a liquid pre- 
cipitate differing little from the original solution. 

2.—100 pts. of a 25 p. ¢. solution,—with 41 of alcohol,—gave 44:8 pts. 
of a liquid precipitate containing 49 p.c. of Kyo Sie. 

3.—100 pts. of a 17°3 p.¢. solution,—with 40 of alcohol,—gave 23-2 pts. 
of a liquid precipitate containing 49°6 c. Of Sires. 


4.—100 pts. of a 9°3 p.c. solution,—with 39 of alcohol,—gave 4:2 pts. 
of a solid precipitate not entirely soluble in boiling water, and contain- 
ing, besides alumina and oxyd of iron, 39 p. c. of Kio Biss. 

5,4.—100 pts. of a 4°8 p.c. solution,—with 40 of alcohol,—gave 0°9 pts. 
of an insoluble, pulverulent precipitate containing some alumina and 
oxyd of iron and 70 p.c. of Sisse. 

5,6.—The supernatant liquor of a,—with a further portion of aleohol,— 
gave 3°6 pts. of a hard, coherent precipitate soluble in water and con- 
taining 54 p.c. of Kioo Sisss. 


Bisilicate of Potash,—with Alcohol of sp. gr. 0°824. 


6, a.—100 pts. of a crude solution containing 10 p.c. of Kioo Siiss,—with 
10 of alcohol,—gave 2°13 pts. of a hard precipitate which was not 
analyzed. 
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6, b.—94 pts. of the supernatant liquor of a,—with 19 of aleohol,—gave 
10°3 pts. of a hard, soluble precipitate containing 52 p.c. of Kioo Sisu. 
6,¢.—100 pts. of the supernatant liquor of 6,—with 20 of alcohol,—gave 

2°13 pts. of a soft precipitate containing 54 p.c. of Kioo Sisso. 
7,¢.—100 pts. of a solution made from the product of 6,6, and contain- 
ing 10 p.c. of Kioo Sizi,—with 10 pts. of aleohol,—gave 0°6 pts. of a 
solid precipitate which was not analyzed. 
7,6.—102 pts. of the supernatant liquor of a,—with 20 of aleohol,—gave 
12°8 pts. of a hard, soluble precipitate containing 53 p. c. of Kico Sis. 
8,a.—100 pts. of a solution made from the product of 7,b,—and con- 
taining 10 p.c. of Ki Sizx,—with 8 of alcohol,—gave 0°55 parts of a 
which was not analyzed. 
8, 6.—97 pts. of the supernatant liquor of a,—with 17 of alcohol,—gave 
12-2 pts. of a hard, soluble precipitate—containing 53 p. c. of Kioo Sizzo. 
9.—100 pts. of a solution made from the product of 8, 6, so as to con- 
tain 10 p. c. of Kioo Sizx,—with 25 of alcohol,—gave a very hard pre- 
cipitate containing 49 p. c. of Kio Siais. 
This substance, while new, dissolved completely in cold water, yielding 
a perfectly clear solution; but exposure to the air for several days, ren- 
dered the superficial portions insoluble. 


Sesquisilicate of Soda mixed with Caustic Soda,—with Alcohol af 

sp. gr. 0°825. 

10.—100 pts. of a mixture made to contain 18 p. c. of Na'o §’s;—with 
32 of alcohol,—gave 61°3 pts. of a very thin precipitate containing 
24 p.c. of Nai Sis. 

This precipitate,—as well as the four following,—retained the coloring 
matter and a part of the foreign salts which were present in the crude 
solutions used. 

11.—100 pts. of a mixture containing 20 p. c. of Naiw Sis,—with 86 of 
alcohol,—gave 64°3 pts. of a thin precipitate containing 25 p.c., of 
Naioo Siso. 

A 22 p.c. caustic soda solution is itself thrown down by alcohol; but 
that no such complication could occur with the weaker liquors used in 
this experiment and the preceding, was proved by a special trial with the 
omission of the silicate. 100 pts. of a solution containing 14°5 p. c. of 
NaO, was mixed with 38 pts. of alcohol. There was no precipitate; 
and even 81 pts. of alcohol caused no change. 

12,a.—100 pts. of a mixture containing 10 p. ¢. of Nato Siso,—with 30 
of alcohol,—gave 11°8 pts. of a thin precipitate containing 32°6 p. ¢. 
of Naioo Siss. 

12, b.—The supernatant liquor of a,—with 20 pts. of aleohol,—gave 5°3 

ts. of a precipitate containing 34 p.c. of Nawo Sirs. 

13.—100 pts. of a mixture containing 9 p. c. of Naw Siw—with 26 of 
alcohol,—gave 15°4 pts. of a liquid precipitate containing 37 p. ¢. of 
Naioo Sino. 

Monosilicate of Soda—with Alcohol of sp. gr. 0°840. 


14.—100 pts. of a solution containing 4°2 p.c. of Naioo Sisos,—with 40 of 
alcohol,— gave 5 pts. of a liquid precipitate containing 42 p.c. of 
Naioo Siiso. 
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15, a.—100 pts. of a solution containing 5 p. ¢. of Nao Sins,-—with 20 
of alcohol,—gave 2°16 pts. of a flocculent, insoluble precipitate, con- 
taining, besides earthy matters, 18° p. c. of Natoo Sion. 

15,6.—108 pts. of the supernatant liquor of a—with 21 of aleohol,— 
gave 6°3 pts. of a liquid precipitate containing 41°5 p. c. of Nai Suss, 


Sesquisilicate of Soda,—with Alcohol of sp. gr. 0°840. 


16.—100 pts. of a solution containing 23 p.c. of Nai Siiss—with 40 of 
alcohol,—gave 42°5 pts. of a liquid precipitate containing 46 p. c. of 
Naioo Sinso. 

17.—100 pts. of a solution containing 4°6 p. ¢. of Naioo Siiss,—with 40 
of alcohol,—gave 4°4 pts. of a soft precipitate containing 48 p. c. of 
Nauoo Siise. 


Sesquisilicate of Soda,—with Alcohol of sp. gr. 0°870. 


18,a.—100 pts. of a clear crude waterglass solution containing 14 p. c. 
of Nato Sius,—with 10 of alcohol,—gave a bluish gray precipitate in 
which there were 4 pts. of mother liquor and 0°5 pts. of Ga Fes Al 
Naas Sia. - 

a'.—104 pts. of the filtrate of a,—with 25 of alcohol,—gave 28-2 pts. of 
a thin liquid precipitate containing 42°3 p. c. of Naioo Siiss. 

b.—111 pts. of a solution made from the product of a’, and containing 
10°5 p.¢ of Sirss,—with 10 of alcohol,—gave a white precipitate 
in which there were 2°6 pts. of mother liquor and 0°45 pts. of Al, Nas 
Size with traces of lime and iron. 

¥.—i19 pts. of the filtrate of b,—with 33 of alcohol,—gave 19-4 pts. of 
a liquid product containing 45:4 p. c. of Nai Sits. 

¢—75 pts, of a solution made from the product of J’, and containing 
11:3 p. c. of Nato Sises,—with 9 of aleohol,—gave, after standing some 
hours, a very white precipitate in which there were 0°519 pts. of 
mother liquor and 0°11 pts. of Al Nas Sis with a trace of lime. 

c.—83 pts. of the filtrate of c—with 205 of alcohol,—gave 12°75 pts. 
of a thick liquid product containing 51:4 p. ¢. of 

This precipitate was free from chlorid and showed but a very faint 
trace of sulphate, while the original solution used in a, contained 0°7 
p. c. of dry sulphate and 1-4 p. c. of chlorid of sodium. 

d.—49 pts. of a solution made from the product of c’, and containing 
12°85 p. of Nai Siivs,—with 5 of alcohol,—gave at once a slight 
white precipitate in which there were 0°327 pts. of mother liquor and 
0°038 pts. of Ale Nau Siss with a slight trace of lime. 

d'—53 pts. of the filtrate of d,—with 16 of alcohol,—afforded 12 pts. 
of a soft solid product containing 43°6 p. c. of Naioo Sisss. 

e.—46°5 pts. of a solution made from the product of d’, and containing 
11 p. c. of Naw Sisss,x—with 16 of alcohol,—gave 9°5 pts. of a solid 
product containing 45°5 p. c. of Nao Sian. 


Sesquisilicate of Soda and Nitric Acid,—with Alcohol of sp. gr. 0°849. 


20.—59 pts. of a solution containing 19 p.c. of Naiwo Sins, were mixed 
with 41 pts. of 5 p. c. nitric acid so as to neutralize one third of the 
alkali. Before any farther change ensued, 23 pts. of alcohol were 
added. The hard, soluble deposit amounted to 20-4 pts. 
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This was subjected to three purifying fractional precipitations,—as in 
19,—and two subsequent integral precipitations, and finally yielded three 
parts of a very hard product which afforded a clear solution with four 
times its weight of cold water,—all being taken up except a thin external 
film of silica. The clear liquor gave with chlorhydric acid 10-161 p. c. 
of silica and 4504 p.c. of chlorid of sodium, indicating 62:2 p.c. of 
Nauoo Sisoe in the final precipitate. 

In rendering waterglass more silicious by a partial neutralization of the 
base, it is necessary to precipitate with alcohol very soon after the addi- 
tion of the dilute acid; otherwise, under the influence of the neutral 
salt formed, the silicate gradually undergoes a change of state and finally 
gelatinizes. Nitric acid is peculiarly suitable for withdrawing the alkali, 
because the nitrates have less modifying power than most other salts. 


7:4 Silicate of Soda,—with Alcohol of sp. gr. 0°842. 


21,a.—100 pts. of a solution containing 9°3 p. c. of Naso Siis,—with 10 
of alcohol,—gave 4°55 pts. of a flocculent soluble precipitate contain- 
ing 45 p. c. of Siass. 

b.—99 parts of the supernatant liquor of a,—with 10 of alcohol,—gave 
8 pts. of a hard precipitate containing 50°5 p. c. of Naso Sia. 

c.—100 pts. of the supernatant liquor of 6,—with 10 of alcohol,—gave 
2:24 pts. of a soft precipitate containing 50 p. c. of Naioo Siiss. 

d.—105 pts. of the supernatant liquor of ¢,—with 20 of alcohol,—gave 
0°67 pis. of a very soft precipitate containing 57 p. c. of Nazoo Sinso. 


e.—123 pts. of the supernatant liquor of d,—with 24 of alcohol,—gave 
0°76 pts. of a —s precipitate containing 52 p.c. of Nai Sirs 
The remaining alcoholic liquor contained 0°5 pts. of Naioo Si. 


Bisilicate of Soda,—with Alcohol of sp. gr. 0°824. 


22,a.—100 pts. of a solution containing 10 p.c. of Nao Siii,—with 7 
of alcohol,—gave 0°5 pts. of a hard precipitate insoluble in water. 

b.—102 pts. of the supernatant liquor of a,—with 10 of alcohol,—gave 
12°8 pts. of a hard, soluble precipitate containing 47°4 p.c. of Nai 
Sissi. 

c.—98 pts. of the supernatant liquor of 5,—with 10 of aleohol,—gave 
2°75 pts. of a soft precipitate containing 47°4 p. c. of Nato Sirs. 

23, a.—100 pts. of a solution made from 22 }, and containing 10 p. c. of 
Siizs,—with 7 of alcohol, gave pts. of an insoluble precipitate 
containing, besides earthy matter, 73 p. c. of Naioo Siszs. 

b.—95 pts. of the supernatant liquor of a,—with 9 of alcohol—gave 11:2 
pts. of a hard, soluble precipitate containing 42 p. ¢. of Naioo Siass. 

¢.—83 pts. of the supernatant liquor of b,—with 9 of alcohol,—gave 2:1 
pts. of a soft precipitate containing 65 p. c. of Naioo Biss. 

d.—The supernatant liquor of ¢,—with 9 pts. of alcohol,—gave 0°7 pts. 
of a soft precipitate containing 48°5 p. c. of Siao. 

24.—-100 pts. of a solution made from 23 4, and containing 10 p. c. of 
Siass,—with 20 of aleohol,—gave pts. of a soluble precipitate 
containing 44 p. c. of Naioo Siszss. 
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Bisilicate of Soda,—with Alcohol of sp. gr. 0°840. 


25.—100 pts. of a solution containing 1 p. c. of Naw Sizu,—with 50 of 
alcohol,—gave a slight, insoluble, pulverulent precipitate containing 
Nano 

26.—100 pts. of a solution containing p.c. of Naw Sizs,—with 40 
of aleohol,—gave 1°1 pts. of a hard precipitate containing earthy 
matters and Nato Siss. Out of this boiling water dissolved nearly all 
the soda and one fourth of the silica. 

27.—100 pts. of a solution containing 3°45 p. ¢. of Nayoo Sieu,—with 40 
of aleohol,—gave 4°6 pts. of a hard precipitate, soluble in cold water, 
and containing 51 p. of Naioo Sigs7. 

28.—100 pts. of a solution containing 34°5 p. c. of Nas Sizis,—with 40 
of aleohol,—gave 63°5 pts. of a hard precipitate containing 52 p. c. of 

Nauoo 


Ferruginous Silicate of Soda,—with Alcohol of sp. gr. 0°824. 


29, a.—Into 40 pts. of a solution containing 23°5 p. c. of Nao Sires were 
stirred 60 pts. of a solution containing }-1 p. c. of dry protosulphate 
of iron. The protoxyd of iron was almost entirely taken up. The 
filtered liquor was perfectly transparent and of a very deep blue black 
color. 

98 pts. of this filtrate——with 10 of alcohol,—gave 4:7 pts. of a blue 
gray precipitate containing, besides the silicate of the mother liquor 
soaked up, 41°7 p.c. of Fes Nas Sirs. 

b.—80 pts. of the colorless supernatant liquor of a,—with 11 of alcohol, 
—gave 7 pts. of a soft, soluble precipitate containing 45 p. c. of Naso 


1191+ 


c.—84 pts. of a supernatant liquor of 6,—with 21 of aleohol,—gave 3°5 
pts. of a very soft precipitate free from iron, and containing 47 p. c. of 
Naioo Siizs. 


In investigating the nature of alkaline silicates it is, for some 
purposes especially important to eliminate the last traces of for- 
eign matters. For instance, a crude article which is already 
more or less charged with lime, alumina, or iron, has its power 
of dissolving metallic oxyds greatly impaired. And again, one 
may be easily deceived as to the highest possible relative pro- 
portion of silica capable of entering into complete solution. 
Thus Fuchs could not get much beyond Ky Si; , and even this he 
describes as being usually somewhat lacking in clearness— 
“ etwas triibe oder opalisirend.”* And Forchham- 
mer says :—“‘ Silicate of potash in which the oxygen of the acid 
is eight times as great as that of the base, is still soluble; but 
the slightest additional quantity of silica is no longer dissolved.”+ 
They both evidently overlooked the disturbing influence of 
minute portions of earthy matter. For in reality, by operating 


* Op. supra cit.—p. 15. + Poggendorff’s Annalen,—xxxv, p. 341. 
Am. Jour. Sc1.—Seconp Series, Vout. XXXIII, No. 97.—Jan., 1862, 
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with a well purified silicate, it is possible to get at least as far as 
KSi, or NaSi,, and have a solution perfectly transparent. 

Crude waterglass, unless it is made in unalterable vessels and 
from absolutely pure materials, is sure to contain more or less 
saline and earthy impurities. But it appears from the foregoing 
experiments that these contaminations may be got rid of by 
several properly conducted precipitations,—the salts remaining 
in the alcoholic liquors while the earthy and metallic oxyds are 
withdrawn by the first small fractional deposits. We have 
therefore in this process a ready means of obtaining a waterglass 
of the utmost purity and of almost any required composition. 
And it is far easier thus to separate the extraneous eset 
from a roughly made silicate than to observe the many precau- 
tions required in preparing a pure product with pure ingredients. 
Considering the small proportion of alcohol needed, and the 
ease of recovering even this by distillation, the cost appears so 
moderate that the manufacturer might be warranted in resorting 
toa single precipitation when a nice waterglass is wanted for use 
in the arts. In such a case it will do to operate on a tolerably 
strong solution, say one containing twenty per cent of solid 
matter. But it should be observed that weaker liquors allow of 
& more intimate commingling of the alcohol and are more likely 
to retain the foreign salts. ‘Therefore when the chemist would 
suit his own rigorous demands, he may advantageously take 
solutions containing not more than ten per cent of dry silicate. 
To ten parts of the liquor may be added, at first, one part by 
weight of strong alcohol, and before filtering, the mixture should 
be allowed to stand several hours in order to give the reluctant 
— a chance to get fully segregated. Rejecting this first 

eposit which contains most of the earthy matters and very little 
of the’alkaline silicate, add to the filtrate twenty parts of alcohol, 
and the larger part of the waterglass will be thrown down. 
When the product is rich in silica, it is quite voluminous at first 
but gradually contracts and becomes more or less coherent. 
After a rest of six hours or more, the alcoholic liquid being 
carefully decanted, the silicate, if solid, may be spread on ab- 
sorbent paper and allowed to drain as long as it will remain 
without adhering to the paper. The mass thus deprived of 
mother liquor, can then be dissolved in four times its weight of 
water and carried through the same round of treatment as before. 
The result of this second series of operations will, in most cases, 
be found almost entirely free from impurities; but, if need be, a 
third or even a fourth course of fractionizing, may be resorted to. 

Liquid precipitates are often milky at first, on account of the 
incomplete separation of the last portions of mother liquor, but 
they soon become clear by standing in a warm place. Solid 
products are commonly opaque and acquire their proper trans- 
parency only on being thoroughly drained. 
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The quantity of silicate which remains dissolved in the super- 
natant alcoholic liquid, is always exceedingly small but is some- 
what increased by heat. For often a mother liquor which is 
quite milky when first decanted, becomes perfectly transpa- 
rent by being warmed a few degrees, and the opacity reappears 
on cooling. Indeed a nicely balanced solution of this kind, is 
quite sensitive to changes of temperature in the room. The 
nearer we get to an entire precipitation of the silica, the more 
apt is the remaining liquid to exhibit such alternations of opac- 
ity and clearness. 

The silicates containing less than 170 eq. of silica to 100 eq. 
of alkali, are usually thrown down in the liquid state; those 
more silicious yield solids of greater and greater firmness as the 
relative proportion of silica increases. But all these hard pro- 
ducts belong to the same class of solids as pitch,—that is, heaped 
up fragments will, in the course of time, flatten themselves out 
and form one united cake. 

It is obvious from the above examples that the more any 
given waterglass solution is diluted before adding alcohol, the 
greater will be the relative amount of silica in the precipitate. 
And thus by mere precipitation under varied conditions, we ma 
get an unlimited number of differently constituted silicates. 
But while the ratio of acid and base admits of an infinite diver- 
sity, the quantity of water in the principal products appears to 
be nearly constant, generally amounting to not far from fifty 
per cent. 

In this respect waterglass differs from the proper salts, many 
of which alcohol throws down combined or associated with an 
amount of water varying according to the proportion of spirit 
used. Thus 100 parts of a solution containing 10 p. c. of dry 
carbonate of potash, on being treated with alcohol of sp. gr. 
0°820, gave with 

60 of alcohol no precipitate. 
70 a slight “ 

100 17:8 p’ts of a liquid containing 26 p. c. KO 

120 20°8 29 

140 21:7 

190 

200 23°1 

400 38° 

Carbonate, sulphate, and stannate of soda afford liquid pro- 
ducts with a certain amount of alcohol, but with a larger quan- 
tity they yield crystals. 

Solutions containing even as much as ten per cent of any of 
the salts commonly occurring in the crude alkaline silicates, are 
not immediately affected by a moderate addition of alcohol. 
Hence it is not at all strange that the greater part of these salts 
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remains in the supernatant liquor while the waterglass is almost 
wholly precipitated. 

I have not yet made a sufficient number of experiments to 
determine whether alcohol withdraws a part of the alkali from 
such weak combinations as the stannates, aluminates, and zin- 
cates; but so far as is known at present, the silicates are alto- 
gether peculiar in their susceptibility of partial decomposition, 
Their behavior with alcohol bears a remote resemblance to that 
of the bismuth salts with water. On the one side, however, 
amorphous substances give indefinite products; on the other 
crystallizable bodies yield definitely constituted precipitates. 

Considering the large proportion of silica capable of being 
retained permanently in solution by a little alkali, the disturbing 
influence of foreign matters such as earths and neutral salts, and 
the gummy character of the silicates,—we find in the water- 
glasses a reverse parallelism to the soluble basic salts of the 
sesquioxyds and binoxyds;—the excess of base in the latter 
having the same effect as the excess of acid in the former. And 
instead of being regarded as real salts or mixtures of salts, they 
ought perhaps to be looked upon as combinations of active 
silica with some normal silicate,—like NaO, SiO,, which one or 
two chemists have obtained distinctly crystallized. 

As many of the supposed chromates of chrome, have vanished 
under the critical examination of Messrs. Eliot and Storer,* so 
it will doubtless be found that not a few other amorphous pre- 
cipitates commonly laid down as definite substances, are mere 
chance combinations. And to avoid a needless multiplication of 
such encumbrances to the records of science, it would be best 
not to attribute a rational formula to any of the silicates of 
potash or soda till it can be shown to be crystallizable or to have 
a constant composition under varied influences. 

Manchester, New Hampshire, Sept. 1861. 


Art. IV.—On the Unity of Geological Phenomena in the Solar 
System; by L. 


[From the Bull. de la Soc. Geologique de France for Feb. 4, 1861; translated by 
T. Srerry M.A.,, F.R.S.] 


THE observations upon the solar eclipse of July 18, 1860, 
have given rise among astronomers and physicists to some in- 
teresting discussions upon the nature of the sun, which seem to 
merit the attention of geologists. The opinion hitherto generally 
adopted is founded upon the view suggested by Arago from his 
observations concerning the spots upon the sun. This great as- 


* Proc, American Academy (1861), v. p. 192. 
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tronomer conceived that by admitting a dark nucleus surrounded 
by a luminous atmosphere or photosphere, it would be easy to ex- 
plain the luminous phenomena presented by the sun.* On the 
other hand Leverrier from the observations made in Algiers by 
the scientific commission from the Paris Observatory maintains 
that the sun is luminous from the incandescence of its nucleus, 
and that the variations in the intensity of the light at its surface 
may be explained by atmospheric perturbations similar to those 
of our own atmosphere. r. Leverrier is led to admit for the 
sun, at least two atmospheres different in nature and in density, 
and it is principally with regard to the external envelope, or 
rose-colored atmosphere, which gives rise to the flames or lumin- 
ous protuberances, that there exists a difference of opinion 
among observers. ' 

Other observations of a very different nature give a strong 
support to the conclusions of Leverrier; the remarkable discov 
eries of Kirchhoff and Bunsen upon the dark lines in the solar 
spectrum, have enabled us to submit the solar atmosphere to an 
optical analysis which makes known its chemical composition, 
and shows it to contain several alkali-metals, including sodium 
and calcium, which can only exist there in the state of gas or 
vapor. The discussion of this interesting subject belongs espe- 
cially to chemists and physicists, but = may per- 
mitted to express their sympathy for that view which accords 
the best with the theory that forms the basis of their science, 
and is, moreover, entitled to a certain authority among mathe- 
maticians and astronomers, inasmuch as it bears the name of the 
illustrious Laplace. 

Ali modern geological theories implicitly admit the unity of 
our planetary system, in so far as that they suppose the sun, the 

lanets and their satellites, to have been formed from one prim- 
itive substance; their very variable densities only show that the 
constituent elements are grouped in varying proportions.t It is 
not necessary to suppose that each body of the system presents 
exactly the same chemical combinations as are known on our 
globe, for affinities will vary with the temperature and the den- 
sities of the elements, but we may admit that a portion of an 
one of these celestial bodies brought to the surface of our thor 4 
and there subjected to terrestrial influences, would in obedience 
to the chemical affinities which here prevail, be at length con- 
verted into a portion of earth, 

This unity of origin once admitted there is no longer any 
reason for denying the analogy if not the identity, of the phe- 

[* This view of the constitution of the sun, so ingeniously defended by A 
(see Annuaire du Bureau des Longitudes for 1842, p. 510,) 1s by him there cal 
the theory of William Herschel, who appears to have first clearly defined it— 


Translator. 
+ [Or in different degrees of condensation.— Translator. ] 
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nomena which have accompanied the formation of the sun and 
the planets, at least of those whose density approaches the nearest 
to that of the earth. All of them must have passed by cooling 
from a state of igneous fluidity to a solid condition, and their 
present state will depend upon the greater or less facility which 
their volume and their composition will have offered to the pas- 
sage of heat. The chemical composition being the same, the 
duration of the geological epochs upon each planet will have 
been nearly in a direct ratio to its volume, setting aside certain 
corrections of which it is not necessary at present to discuss the 
elements. The low density of the sun, which is little greater 
than that of water (0°252 that of the earth,) would lead us to 
suppose the existence there of a peculiar condition of things; 
science has, however, as yet no means of appreciating tbe action 
of a heat so excessive as that which is required to maintain the 
alkali-metals in a gaseous state, and it appears possible that 
if the temperature of the sun were reduced to that of the earth 
its density would also be approximated to that of our planet. 
However this may be, the analogies of Leverrier’s theory with the 
observations of geologists are too important as showing the con- 
nection between the two great branches of natural science, not 
to encourage geologists to further inquiry in the same direction, 
and it is with this object in view that we have been led to the 
following reflections. 

We admit a similar geological (or chemical) constitution for 
the various bodies of the solar system, and from this conclude 
that the phenomena which have accompanied their formation 
and their successive transformations, must have been similar. 
Thus the planets and satellites whose density is near to that 
of our earth may be supposed to have passed through the dif- 
ferent stages of liquid and solid incandescence, of the successive 
liquefaction of portions of their gaseous envelopes, and to have 
finally been the seat of an organic creation. 

Of these planetary bodies the best known to us is the moon, 
and we shall now inquire to what extent our slight knowledge 
of it is in accordance with the observations made on our earth, 
and with the present state of the sun as supposed by Mr. Lever- 
rier. It is well known that astronomers, so soon as they became 
possessed of good telescopes, discovered mountains and plains (or 
seas) on the surface of the moon, and the immediate application 
of these names shews the great resemblance which was sup- 

sed to exist between the surfaces of the moon and the earth. 
ft does not appear surprising that the form of the lunar moun- 
tains should be met with among only a small number of those 
on our planet, and physicists easily explain the greater eleva- 
tion and the steep declivities of the former by the comparatively 
feeble action of the centripetal force at the moon’s surface. But 
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one of the gravest objections to the idea of a common origin of 
the moon and the earth is the apparent absence of water and air 
from the surface of our satellite, thus seriously embarrassing 
those geologists who attribute terrestrial volcanic phenomena to 
the intervention of these expansible elements. 

If however we admit for the earth and the moon an identi- 
cal and simultaneous point of departure we can understand that 
their cooling has taken place at a rate nearly proportioned to 
their volume. That of the moon being about two hundreths the 
volume of the earth, its temperature, if we admit an equal con- 
ductibility, will have decreased with a rapidity fifty times greater, 
so that the geological epochs of the moon will have been in the 
same proportion shorter than the corresponding epochs on the 
earth, up to the time when the solar heat began to be an ap- 
preciable element. The moon has then advanced much more 
rapidly than the earth in the series of phenomena through which 
both must pass, and we may therefore logically suppose that 
our globe will one day offer the same general characters as are 
now presented by the moon. 

We believe then that the water which covers the surface of 
the earth and the air which surrounds it will one day disappear, 
as a necessary consequence of the complete cooling of the inte- 
rior of our planet. Rocks, with few exceptions, readily absorb 
moisture, and the more crystalline varieties are the most porous ; 
we need not, however, consider the quantity of water which 
rocks may imbibe in this way, for the total amount of this ele- 
ment on the earth’s surface is so small when compared with the 
whole mass of the globe, that the ordinary processes of chemical 
analysis would not detect its presence. If we take the mean 
depth of the ocean at 600 meters* (=1968 feet), its weight will 
be equal to one twenty-four-thousandth of the earth, which be- 
ing reduced to decimals, would give for 100 parts, 

Earth, - - - + + + + = = 999968 

In the Bulletin of the Geol. Society of France, (2d series, vol. 
x, r 131,) Durocher has published a series of experiments made 
to determine the quantity of water in those minerals which enter 
into the structure of rocks, such as the feldspars, micas, horn- 
blende and pyroxene, and which are regarded as anhydrous in 
composition. These minerals were reduced to coarse powder and 
exposed to moist air, the ~—, of water being determined 
both before and after; it will be sufficient for our purpose to 
give the amount of water found after exposure. The orthoclase 
of Utoé absorbed in this way 0°41 for 100 parts, while the mean 

* This depth is deduced from the comparison of the relative areas of land and 
water which are taken as 1:3, the elevation and depression of the surface bei 
assumed as proportional to the square roots of their surfaces. (Saigey, Physique 


Globe, 232.) The depth of the Pacific Ocean as deduced by Bache from the earth- 
quake wave of Dec. 1854, was about 13,000 feet.—(‘This Jour. [2], xxx, 83.)—Eps, 
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of seven other varieties of the same species was 1°28, and that of 
thirty specimens of various substances 1°27. We have already 
seen that if the whole of the ocean were to be equally distrib- 
uted throughout the earth this would contain only 0:0042, or 
100 times less than the least hygrometric of the feldspars. It is 

robable that the water of the ocean thus absorbed would enter 
into chemical combination ; at all events it would occupy a space 
—_ less than the pores produced by the shrinking of the 
rocks. 

If, now, we attempt a similar calculation for the atmosphere, 
we find that in supposing a height of eight kilometers, the total 
volume of the air which surrounds our globe, brought to the 
density which it has at the surface, would be about four mil- 
lions of cubic myriameters, the volume of the earth being equal 
to 1088 millions, or 270 times that of the air, so that a contrac- 
tion of the primitive volume producing a vacuum of four thou- 
sandths (;};) would be more than sufficient to absorb the whole 
of the atmosphere. (In calculating the volume of the atmosphere 
we have multiplied the surface of the globe in square myriame- 
ters, by 0°8, which gives a sufficiently accurate result, the more 
so that the density of the air in the interior of the earth will be 
everywhere greater than at the surface.) 

It now remains to be seen whether the assumption of a 
shrinking of four thousandths can be justified by analogies. In 
the want of direct determinations of the porosity of crystalline 
rocks, upon which subject I am not aware of any published ex- 

riments, the observations upon the fusion of rocks, and the 

eterminations of their densities in the crystalline and vitreous 
states admit of an indirect application to the question before us. 
The experiments of Charles Ste. Claire Deville in the Comptes 
Rendus for 1845, and of Delesse in the Bulletin for 1847, agree so 
closely in this matter that we give them the preference over 
those of Bischoff, published in 1842. Deville and Delesse found 
that the fusion of rocks yields glasses whose density is generally 
inferior to that of the rock in the crystalline state. This diminu- 
tion for granite is equal to from nine to eleven hundreths, and it 
js evident that such a glass passing to a crystalline state and re- 
taining its volume must present vacant spaces in direct propor- 
tion to the augmentation of density, that is to say, equal to about 
one-tenth of its volume. If we take the mean density of granite 
at 2°60, it might with such a degree of porosity imbibe 3°9 parts 
in 1000 of its weight of water. This shrinking of one-tenth 
is no exaggeration, and such a rock would still be a good build- 
ing material, although containing twenty-five times more vacant 
space than our calculation requires. 

The vitreous state of a body is nothing more than a fixing of 
its molecules in the positions which belong to them in the liquid 
state, and probably represents the liquid in its greatest degree 
of density. The crystallization of barley sugar, of wrought iron, 
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and of Reaumur’s porcelain, are striking examples of the ten- 
dency of molecules to group themselves in crystals even in the 
midst of solid masses, and we can thus readily understand the 
absence of vitreous substances among the older crystalline rocks. 
The great difficulty is to determine with exactness the —. 
tion of the vacant spaces resulting from this change, since these 
will vary for each body, and probably also with the volume of 
the mass. Sulphur fused in an open vessel crystallizes slowly, 
the level of the liquid sinks a little, and after complete solidifi- 
cation the surface is covered with hollows resulting from the 
shrinking, whereas if cooled in a spherical shape these cavities 
would naturally be formed at the centre. Water and bismuth 
as is well known, behave in a very different and remarkable 
manner, the first dilating eight or ten hundredths at the mo- 
ment of congelation, and the second one fifty-third. The only con- 
clusion to be drawn from these facts is that each body in solidifi- 
cation behaves in a different manner, and that for the solution of 
the question before us, we can only take into account the well 
known porosity of rocks. The problem, however, appears to me 
one of great importance in connection with theoretical geology ; 
if we admit with Deville that at the moment of crystallization, the 
density of rocks is in all cases augmented, we are forced to con- 
clude that all the crystalline masses formed at the surface of the 
liquid globe must have sunk and accumulated at the centre. 
The effect of a similar action has been shown by physicists, who 
have demonstrated that the cold of winter would freeze our 
lakes and rivers from the bottom if the ice sunk at the moment 
of its formation, as would the solidified parts of a lake of molten 
sulphur. We should then have in _ of a liquid globe sur- 
rounded by a solid shell, a mass solidified to the centre, a con- 
clusion which is perhaps more in harmony with the feeble and 
local action which the interior is known to exert on the surface. 
Since then the data are wanting to fix the amount of shrinking in 
the crystallization of rocks, we may find in an analogous phenom- 
enon some terms of comparison. The difference between the 
density of cast metals, and the same after hammering, can only 
arise from a contraction similar to that which takes place in 
igneous rocks. The surface becoming solid while the interior is 
yet liquid, the natural contraction of this portion is prevented, 
and from this necessarily result vacant spaces in the mass, which 
are afterwards compressed by the action of the hammer. In 
calculating from the differences in density the volume of the 
vacant spaces thus produced, we find for iron a contraction of 
0°075, for nickel 0:045; for aluminum 0-041; for copper 0-011; 
for gold 0-005, while the contraction of the earth necessary to 
absorb the whole atmosphere, would be only 0-004. From this 
it results that an ingot of gold, the most solid obtained by the 
Am. Jour. Sci1.—Seconp Serres, Vou. XXXIII, No. 97.—Jan., 1862. 
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fusion of a metal, contains more vacant space in proportion to its 
volume than would be required in the globe for the absorption 
of its gaseous envelope ; it is scarcely possible that any crystal- 
line rock should be wanting in this slight degree of porosity. 
From the preceding considerations, the successive absorption 
of the air and water by the solid portions of the globe becomes 
‘In the highest degree probable, and we may conclude that our 
earth will one day present that same total absence of ocean and 
atmosphere which we now remark in the moon. It is evident 
that this progress of the waters towards the earth’s centre must 
have long been in operation, and it becomes interesting to con- 
sider the effect which this must have had upon the level of the 
ocean. Let us suppose that the rocks near to the surface of the 
earth contain one hundredth of water, a proportion which from 
the above calculation will not be regarded as excessive, and that 
the water moreover does not exist in this proportion at a depth 
beyond that at which the terrestrial heat equals 100 degrees 
centigrade. If we take the augmentation of heat in descending 
to be one degree for thirty-three meters this will give a depth of 
about 3000 meters, while one part of water by weight in one 
hundred parts of a rock whose density is equal to 2°5, will cor- 
respond to a volume of one-fortieth. We shall now calculate 
the volume of this external layer which we have supposed to be 
thus impregnated with water, regarding it as a prism having for 
its base the surface of the earth, with a height of 3000 meters, 
which would give a mass of 1,530,000 cubic myriameters, con- 
taining 38,000 cubic myriameters of water. The total volume 
of the ocean being one forty-eighth thousandth that of the 
globe, or 225,000 cubic myriameters, it follows that this layer 
of 3000 meters of earth would contain a volume of water equal 
to one-sixth of the present ocean. Whatever may be the real 
value of these figures which we have adopted to render the 
demonstration more clear, the interest and importance of this 
inquiry is evident. 
am convinced that the ultimate complete cooling of the inte- 
rior of the earth is inevitable. We may affirm on general princi- 
les that between two media of different temperatures separated 
[ a layer of rock which is a conducter of heat, an equilibrium 
will at length be established. It is probable that this cooling is 
however to a great extent, effected by the innumerable currents 
of water and gases which circulate in every direction through 
the interior of the globe, and of which volcanic eruptions, hot 
springs and sw/fiont are only the more violent manifestations 
attaining the earth’s surface. The recent ingenious experiment 
of Daubrée has shown us that water may be drawn by capillary 
force towards spaces heated much above its boiling point. The 
water thus conveyed, in passing into the state of vapor does not 
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everywhere produce volcanic phenomena, for these probabl 
require the concurrence of conditions which are not often found. 
The aqueous vapor will ordinarily ascend to colder portions of 
the earth’s crust and there yielding its heat to the walls of the 
fissures will flow back in the liquid state to the source of heat to 
repeat the same process, while on the other hand currents of 
cold water will absorb the heat thus conveyed to the rocks and 
bring it to the surface by thermal springs. 

The general permeability of rocks is so well admitted by most 
geologists that oe not thought it necessary to seek for proof 
of it in the discussions of the present question; the brilliant con- 
ception of the metamorphism of rocks by the humid way, which 
has been so well maintained by the ablest chemists, is only pos- 
sible on this condition. The permeability of rocks also explains 
in a satisfactory manner the formation of agates, and of zeolites, 
arragonite and other minerals in the midst of the most compact 
basalts, and of geodes of quartz in the Norwegian granites. We 
may also recall the artificial colors which are given to agates. 
Mr. Damour has even shown by a series of curious experiments 
that the water which is ordinarily considered as chemically com- 
bined in certain hydrated silicates, such as zeolites, may be in 
part extracted from them, and again restored without any ap- 
parent alteration in these minerals. 


Art. V.—Berberin in Hydrastis Canadensis ; by F. Mauua, Ph.D., 
Chicago. 


HyprastIs canadensis L., commmonly termed Orange-roo+, or 
Yellow Puccoon grows in rich woods from New York to Wis- 
consin and southward. It is a low perenniel herb, which be- 
longs to the natural family of the Ranunculacex. The root of 
this plant contains a large quantity of a yellow coloring mat- 
ter and its juice has indeed been used by the Indians to color 
their clothing yellow. It has been asserted also, that the Chero- 
kees used to employ it for the cure of cancers and other diseases, 
In regular medical practice the root itself was but little used, 
until the so-called eclectic and botanic physicians began to em- 
ploy it largely in their prescriptions. Of late even our regular 
pina have begun to use an article, which was introduced 

y several parties under the false name of hydrastin. This so- 
called hydrastin is, as some experiments lead me to believe, not 
an isolated organic principle, but merely a dissicated alcoholic 
— of the Orange-root and must accordingly be so denomi- 
nated. 

Hydrastis, however, contains an alkaloid and there are several 
methods mentioned by which it may be most conveniently ex- 
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tracted. The eclectic Dispensatory gives one of those methods, 
according to which the powdered root should be extracted with 
alcohol. The tincture thus obtained is then evaporated, the 
residue mixed with water, the whole filtered and a quantity of 
hydrochloric acid added to the watery liquid, when a beautiful 
crystalline precipitate makes its appearance, which was assumed 
to be the pure hydrastin. 

The circumstance, that this substance is precipitated from its 
solutions by a mineral acid, at the first glance makes its basic 
nature a little improbable. This circumstance combined with 
the fact, that an organic elementary analysis of this substance 
does not exist, seemed to make it desirable to have its proper- 
ties a little better investigated. 

In preparing the body in _—, I followed in general the 
above given directions. I modified the process merely by effect- 
ing the extraction in a hot-water percolator so that the alcohol 
was always in boiling condition. I found, that by this modifi- 
cation, the process was finished in a much shorter time and that 
less quantities of alcohol were necessary. The crystalline body, 
formed by the addition of hydrochloric acid, was collected on 
a calico filter, pressed and redissolved in boiling alcohol. The 
hot filtered solution readily deposits on cooling such an amount 
of crystals, that the whole seems to form one solid mass. These 


——. were again pressed and once more crystallized from al- 


ol, after which they were considered pure. 

This substance forms, when dry, a light yellow powder, which 
presents under the microscope the appearance of prismatie crys- 
tals. It has a bright yellow color and a very intense bitter 
taste. It is inodorous and little soluble in cold water, to which 
it imparts, however, a deep yellow color. Cold alcohol dissolves 
also very little but it is readily soluble and in large proportions 
both in boiling water and in alcohol. These hot solutions ex- 
hibit a brown-yellow tint, while the cold diluted solutions are 
ad yellow. Neither litmus nor cureuma paper is affected by 
them. 

Concentrated sulphuric acid dissolves it with olive green color 
and disengages acid. 

Concentrated nitric acid produces a deep red solution under 
disengagement of nitrous acid vapors. 

It does not emit any trace of ammonia, when boiled with a 
diluted solution of caustic potassa, but clots together and is trans- 
formed into a brown resinous substance, which adheres strongly 
to the sides of the vessel. This resinous body is insoluble in 
water but soluble in alcohol, to which it imparts a bitter taste. 

Heated with soda-lime it emits ammonia. 

Dry chlorine gas transforms it into a red body, which is readily 
soluble in water. 
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Polysulphid of ammonium, when mixed with a hot solution 
of this so-called hydrastin produces immediately a red brown 
precipitate. 

Sulphate of copper is precipitated with a yellowish green; 
nitrate of silver, ehlorid of zine, corrosive sublimate, chlorate 
of potassa, and chlorid of platinum with a yellow color. <A solu- 
tion of bichromate of potassa when mixed with a solution of this 
body throws down an orange-yellow, cyanid of potassium an 
ochre-yellow and ferrocyanid of potassium a greenish-yellow pre- 
cipitate. 

AVhen moderately heated it exhibits a deeper yellow tint; the 
original bright yellow color is, however, restored on cooling; if 
heated to a higher temperature it melts like a resin and leaves 
finally a light coaly residue. 

A. these reactions coincide so completely with the reactions of 
muriate of Berberin, that I should not have hesitated a moment 
on this evidence alone to declare its identity with that alkaloid. 

(The fact that berberin is precipitated from its solutions by 
hydrochloric acid explains the peculiar method of preparation 
of hydrastin.) 

To quiet, however, all doubts, I undertook an elementary 
analysis of it, which lead to the ne grin pay 

1. The nitrogen was determined by Will and Varrentrapp’s 
method. Before commencing the experiment, I dried the sub- 
stance for 10 hours at a temperature of 100° C. The quantity of 
material employed amounted to 0-416 grammes. It yielded 0-236 
ammonia-chlorid of platinum, This corresponds to 3563 per 
cent of nitrogen. Muriate of berberin dried at 100° C. requires 
3°57 per cent. 

2. The combustion for the determination of carbon and hy- 
drogen was made with bichromate of lead. 

0°440 substance dried at 100° C. yielded :— 


Carbonic acid = 10450 which corresponds to carbon = 64°77 per ct. 
Water =0°2035 hydrogen = 5°138 per ct. 


Muriate of berberin dried at 100° C. requires in 100 parts 
64:20 carbon and 4°841 hydrogen. 

3. The quantity of dates was found by precipitating the 
boiling solution of the substance with nitrate of silver. This 
mixture was filtered, when still quite hot, and washed on the 
filter with boiling water. 

oa material also in this instance was dried at a temperature 
of 100° C, 

0-497 substance yielded 0°1725 chlorid of silver; this corres- 
ponds to 8579 per cent of chlorine. 

Muriate of Berberin requires 9°03 per cent chlorine. 

Berberin has been discovered thus far in different species of 
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the Berberidex and in one or two speics of the Menispermez. 
This occurrence was one of the principal arguments, with which 
the union of these two families in one under the name of Coc- 
Cculinez was justified. 

It is, as far as I am aware, the first instance that this interest- 
ing body has been found in a plant, which belongs to the Ra- 
nunculaceze. This circumstance is, therefore, a proof, that even 
true alkaloids may occur in several plants which belong to di/- 
Jerent families. 

Chicago, Illinois, October, 1861. 


Art. VI.—Remarks on the Age of the so-called * Leclare Lime- 
stone” and ‘Onondaga Salt-Group” of the Jowa Report; by 
A. H. WorTHEN. 


In the very able report on the Geology of Iowa, Prof. Hall 
separates the limestones at Leclare from the Niagara group with 
which they might seem to be connected, and, mainly on litho- 
logical grounds, assigns them to higher positions as additional 
members of the Upper Silurian series; expressing the opinion 
at the same time, that they are the stratigraphical equivalents of 
the limestones of Gault in Canada, an of the Onondaga Salt 


Group of the New York Series. 

We desire at this time to offer some reasons which seem to us 
conclusive, for including all the limestones at Leclare in Iowa, 
and Port Byron on the opposite side of the river in Illinois, as 
a part of the — Group. 


hile engaged in constructing a section along the eastern 
shore of the Mississippi in the Autumn of 1858, in the prosecu- 
tion of the Geological Survey of Illinois, we made an extensive 
collection of the fossils which characterize these limestones both 
at Port Byron and Leclare, and from the hurried examination 
we were enabled to give them while upon the ground, we were 
led to seriously doubt the correctness of Prof. Hall’s conclusions 
in relation to the age and true position of these beds. But the 
subsequent loss of the entire collection made at that time, by the 
burning of the freight depot at Springfield where they were 
stored, prevented any comparison of these fossils with those 
from other localities of Niagara age, and thus arriving at a satis- 
factory determination of the true position to which these lime- 
stones should be assigned. 
Subsequently, on visiting the quarries at Bridgeport near Chi- 
‘0, we were strongly impressed with the marked resemblance 
which the rocks presented at this point, to those at Leclare and 
Port Byron. At both localities the rock appears as a concretion- 
ary or amorphous mass of limestones, somewhat brecciated, with- 
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out any regular lines of bedding or stratification, but presenting 
planes of cleavage or false stratification at every conceivable 
angle to the horizon. It possesses a porous or vesicular structure, 
resulting mainly from the decomposition of its numerous fossils, 
and has an ashy gray color inclining to buff. At Bridgeport the 
rock contains casts of Caryocrinus ornatus, Ichthyocrinus levis, 
Eucalyptocrinus decorus and Myalina mytiliformis in abundance, 
clearly establishing its age to be the same as the Niagara Group 
of the New York series. 

During the past season we have revisited the localities on the 
Mississippi, and at the lime kiln quarries just above Port Byron, 
we found Pentamerus oblongus in abundance in the lower part 
of the bed, and although this fossil does not seem to occur in 
every portion of the mass, there is a Bryozoid form associated 
with it, resembling the Dictyonema retiformis of the New York 
Report, which is found throughout the mass both at Port Byron 
and Bridgeport. We also found Myalina mytiliformis, Strophome- 
na depressa, a small Pentamerus like P. galeatus and three or four 
species of chambered shells belonging to the genera Orthoceras 
and Cyrtoceras, common to both localities. Indeed on placing 
the fossils from Bridgeport and Port Byron together, it seems to 
us that no paleontologist could resist the conviction that the 
beds at these localities belong to the same horizon. The fact 
that the crinoids of Bridgeport have not been found at the other 
localities does not appear to us to militate greatly against the 
conclusion to which we arrive in relation to the equivalence of 
the beds, inasmuch as this class of fossils is more generally 
restricted to certain localities from the gregarious habits of these 
animals, than the Mollusca and the Corals. 

The evenly bedded limestones which Prof. Hall refers to the 
age of the Onondaga Salt Group, although appearing in consid- 
erable force on the Lowa shore, have not yet oar met with in 
Illinois, and they appear to be intercalated in the irregular bedded 

rtions of the mass, instead of being distinct from, and overly- 
ing the same, as he supposed. They appear at two localities on 
the west side of the river, one exposure being near the centre of 
the town on the main street running parallel to the river, and 
the other on a small creek about half a mile above. At both 
these localities, the regularly bedded brown magnesian limestones 
are overlaid by the irregularly bedded, ash colored rock already 
described. The regularly bedded layers present the usual litho- 
logical characters of the Niagara Limestone as it appears in 
Northern Illinois and Iowa, and according to the analysis of 
Prof. J. D. Whitney, (see Vol. i, Part 1, Geology of Iowa, p. 869 
and 370,) does not differ materially in its composition from that 
rock. The entire thickness of the beds exposed at Port Byron 
and Leclare does not appear to greatly exceed a hundred feet. 
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We regard the eprrect determination of the geological horizon 
to which these beds belong as the more important, inasmuch as 
it greatly simplifies the geological structure of the state, leaving 
the following subdivisions of the Devonian and Silurian systems 
in regular order of sequence: 

Black Slate. 

Hamilton Limestone. 
Oriskany Sandstone. 


Devonian, 


Niagara Limestone. 
Hudson River Shale. 

Galena and Trenton Limestone. 
St. Peters Sandstone. 
Calciferous Sandstone. 


These beds appear wherever the proper horizon is exposed, at 
nearly every locality examined, except along the northern borders 
of the Illinois Coalfield, where the upper members are wanting. 
No beds referable to the Primordial or Taconic series have yet 
been observed during our investigations in Illinois. 

Springfield, Dlinois, Nov. 1861. 


Art. VIL.—The Gorilla; by Leonarp J. Sanrorp, M.D. 
(Read before the Connecticut Academy of Arts and Sciences, December 18th, 1861.) 


SoME writer has observed that “ Africa every year produceth 
some strange creature before not heard of, peradventure not ex- 
tant.” In this spirit, many have contemplated the Gorilla Ape— 
an incredulity not to be wondered at, for it must be acknowledged 
that its antecedents and history are bad. Too often in the past, 
has the world heard the cry, ‘ gorilla,’ when there was no gorilla, 
and the public faith now is hardly equal to accepting the veri- 
table animal, though as an inducement to recognition, he pre- 
sents to us his very bones. But unfortunately, with this otherwise 
indubitable proof in 1846, came innumerable fictions which at- 
tributed wonderful achievements and superhuman intellectual as 
well as physical power to the animal. ‘Those who were permit- 
ted the vision, said the bones were bones, but of what creature, 
who could tell.—The conjectures on this question have ranged 
the newly arrived animal from a specimen of monkey, up to Mr. 
Harris’s Pre-Adamic Man. 

Gradually however, fiction has given place to fact; the change 
has been working through a period of fifteen years, and now, 
we are in possession of the animal's zoological position and know 
him tolerably well, in temperament and habits. 

In the present article we propose to ‘show him up’ so far as 
the sources of information at our command will suffice. 
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The natives of Africa have always regarded the gorilla with 
a feeling of superstitious dread. ‘l'o some of them, he is a mys- 
terious demon. Those who believe in the transmigration of 
souls, consider him as a compound of man and brute—their ex- 
planation being, that at the death of a wicked man, his spirit en- 
ters the body of a lesser ape, which immediately becomes a go- 
rilla, and which, when so inhabited, can neither be killed nor 
conquered, Others see so much of human attributes about the 
animal that they acknowledge him as a kinsman, one however 
so superior to themselves, that they dare not cultivate any inti- 
macy or even acquaintance with him. These, and so many other 
superstitions and traditions are believed in by the various human 
tribes of Africa, that comparatively few among them, can know 
the gorilla as simply the immense ferocious ape that he is. 

We have no means of knowing when this species was first 
recognized. The name Gorilla was applied to some animal of 
the ape kind, longer ago than the beginning of the Christian era, 
for, in the Periplus of the Carthaginian voyager Hanno, who was 
sent to circumnavigate the African continent, in the sixth cen- 
tury before Christ as it is —— is the following passage: 
“On the third day after our departure thence, having sailed by 
those streams of fire, we arrived at a bay called the Southern 
Horn; at the bottom of which lay an island like the former, 
having a lake, and in this lake another island, full of savage 
people, the greater part of whom were women, whose bodies 
were hairy, and whom our interpreters called Gorilla. Though 
we pursued the men, we could not seize any of them; but all 
fled from us, escaping over the precipices, and defending them- 
selves with stones. Three women were however taken; but 
they attacked their conductors with their teeth and hands, and 
could not be prevailed on to accompany us. Having killed them, 
we flayed them, and brought their skies with us to Carthage. 
We did not sail farther on, our provisions failing us.”"* Accord- 
ing to Pliny, these skins were placed in the temple of Juno, and 
the name gorillas was changed to gorgones. "Two of them yet re- 
mained in the temple at the time Carthage was taken by the Ro- 
mans. ‘“ Penetravit in eas (Gorgades Insulas) Hanno Psenorum 
imperator, prodiditque hirta feminarum corpora, viros pernicitate 
evassisse, duarumque gorgonum cutes argumenti et miraculi 
gratia in Junonis templo posuit, spectatas usque ut Carthaginem 
captam.” 

Hanno’s gorilla, may have been the progenitor of the animal 
known at the present time by the same name, but this is improb- 
able unless the race has wonderfully improved in its later gen- 
erations, for, the gorilla with which we are acquainted is non- 

* Voyage of Hanno (Falconer’s translation), page 13. 
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gregarious, and the males are not so cowardly and ungallant as 
to forsake their females in time of peril, and again, even the fe- 
males could hardly be captured by hand alone. The above 
reference better applies, we think, to the Chimpanzee—an ape 
which is common on the banks of the Gambia and Congo rivers. 
Purchas, in bis “Pilgrims,” published in London in 1623, records 
the adventures of the African traveller Andrew Battel, who 
had met with two species of apes—he quotes concerning them 
from Battel, in Part II of the work, p. 984, as follows, “The 
greatest of these two monsters is called (by the Portuguese) 
pongo in their language, and the lesser is called engeco. The 
ngo is in all proportions like a man, for he is very tall, and 
ath a man’s face, hollow eyed, with long haires upon his brows. 
His body is full of aire but not very thicke, and it is of a dun- 
nish color. He ¢:fierei: not from man but in his legs, for the 


have no calfe. i! »octh alwaies upon his legs, and carrieth his 
hands claspec on the naps of his necke when he goeth upon 
the ground. ‘icy siecpe in trees, and build shelter for the 


raine. They feed por the fruit that they find in the woods, 
and upon ants, for they eate no kind of flesh. They cannot 
speake, and have no understanding more than a beast. The 
people of the countrie, when they travaile in the woods, make 
fires where they sleepe in the night, and in the morning, when 
they are gone, the pongos will come and seat about the fire till 
it goeth out, for they have no understanding to lay the wood to- 
gether. They goe many together, and kill many negroe that 
travaile in the woods. Many times they fall upon elephants 
which come to feed where they be, and so beat them with their 
clubbed fists and pieces of wood that they will runne roaring 
away from them. The pongos are never taken alive, because 
they are so strong ten men can not hold one of them; but they 
take many of their young ones with poisoned arrows. The 
young pongo hangeth on his mother’s belly with his hands fast 
clasped about her, so that, when the country people kill any of 
the females, they take the young which hangs fast upon the 
mother. When they die among themselves, they cover the dead 
with great heapes of boughs and wood, which is commonly found 
in the forests.” 

This description savors considerably of the fabulous, for no 
species exists among all the apes we venture to assert, making 
so near an approach to humanity as Battel’s Pongo ;—what that 
word means in the Mayomba dialect, we have been unable to 
ascertain; but, in the report of him just quoted, we see more of 
the gorilla in what pongo is, than in what he does. 

It is thought by many, that the ape referred to by T. E. Bow- 
ditch, in his account of a mission from Cape Coast Castle to 
Ashantee, published in London in 1819, is the gorilla; but his 
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description is too meagre in details to admit of a decision; the 
name, however, by which he calls it, ingena, suggests that animal, 
for this is the Mpongwe name for the gorilla. In that part of 
the work where he relates his visit to the Gaboon, he says: “‘ The 
favorite and most extraordinary subject of our conversation on 
natural history was the ingena, an animal like the orang-cetang, 
but much exceeding it in size, being five feet high, and four, 
across the shoulders. Its paw was said to be even more dispro- 
portioned than its breadth, and one blow of it to be fatal. It is 
seen commonly by them when they travel to Kaybe, lurking in 
the bush to destroy passengers, and feeding principally on wild 
honey, which abounds. Among other of their actions reported 
without variation by men, women and children of the Mpongwe 
and Sheekai [Shekiani], is that of building a house in rude imi- 
tation of the natives, and sleeping outside on the roof of it.”* 

We might cite numerous accounts of apes more or less anthro- 
poid, which have been seen in Africa in the earlier centuries of 
our era, but they are all so vague as to render it impossible to 
decide in any instance, on a particular species ;—we learn this 
much from them however, that there were in Africa, in the olden 
time, apes innumerable, and of many grades, from those of large 
size, power and intelligence, to diminutive monkeys that were 
more than liliputian. The tribes of men in the African wilds, 
though surrounded by these animals and always aware of their 
existence, have learned but little concerning their peculiarities 
and habits; acknowledging them as rightful cohabitors of the 
country, and hence possessing inalienable rights which should be 
respected, they have not ventured on much interference—not 
even for purposes of investigation ;—and for the more ferocious 
specimens, they have entertained so profound a respect and 
dread, as to be unwilling to incur any risks of danger for the 
sake of a better acquaintance. For reasons such as these, the 
Africans have been slow in acquiring information about their 
neighbors, the apes, and that most formidable one, the gorilla, 
they have known scarcely at all, except by tradition. Their tra- 
ditions accord to him wonderful powers, and achievements ad 
libitum ; in story too he is perpetuated, and thus, many of the 
poor deluded inhabitants have come to regard the creature, either 
as a demi-god or demon, having no kindly purposes towards 
them—in fact they imagine him to be their direst and most dan- 
gerous enemy. 

When the gorilla stories were first divulged abroad, the 
subject of them was regarded as an improbability; but his ex- 
istence was placed beyond a doubt, before the world, in 1846, 
Towards the close of that year, the Rev. J. Leighton Wilson, 
a missionary in the Gaboon region of Western Africa, came in 


* Mission to Ashantee, p. 440. 
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possession, accidentally, of the skull and some other portions 
of the skeleton of a species of ape which he was convinced 
was unknown to zoologists. These remains he forwarded to the 
Society of Natural History at Boston, in whose proceedings 
they were subsequently described by Dr. Savage and Professor 
Jeffries Wyman. The new animal was found to belong to the 
genus Troglodytes, and these gentlemen proposed as his distin- 
guishing cognomen, goril/a. Whether they thus named him on 
the supposition that he was the same species as seen by Hanno, 
the old Carthaginian navigator, we are not informed. 

The term Troglodytes (from rgéy4y, a cavern, and dio, to in- 
habit,) was first applied to the apes by Linneeus, we believe, and 
it now includes four varieties, viz: The chimpanzee (T7roglodytes 
niger), the kooloo-kamba* (Troglodytes kooloo-kamba), the nshiego- 
mbouvé (Troglodytes calvus) and the gorilla (Zroglodytes gorilla). 
The chimpanzee was originally known as the Homo sylvestris or 
Pigmy, which name was given by Tyson in 1699. Linneeus calls 
it, in his ‘Systema Nature,” the Homo-Troglodytes. It became 
more generally known, however, as the Simia Troglodytes, from 
Blumenbach. The name it now bears, Troglodytes niger, was giv- 
en in 1812, by Geoffroy St. Hilaire of Paris.—It is proper to add 
here, that this naturalist makes a new genus for the gorilla, 
which he has named Gorilla, and has called the only species of 
the genus thus named gina. All the above species inhabit 
equatorial Africa, Besides them, six other varieties of tail-less 
apes are known to naturalists, viz; two species of the orang- 
cetan (Simia Satyrus) found in Borneo and Sumatra; and four 
species of the gibbon (Hylobates), including the siamang, which 
“ distributed through Java, Borneo, Sumatra, Malacca and 

iam. 

Since 1847, at which time the gorilla was fairly introduced to 
the world, our knowledge of him has been gradually increasing. 
In 1853, Prof. Owen, of London, received from the Gaboon, a 
gorilla’s carcass, in a cask of spirit,—it was in so imperfect a 
state of preservation however, that but little more than its skel- 
eton was available for examination; the results, together with 
such meagre accounts of the appearance and habits of the ani- 
mal as had been obtained from the natives, formed a very inter- 
esting paper which Prof. Owen subsequently published. With 
this memoir, the subject rested until the latter part of the year 
1859, when the enterprising American traveller, Paul B, Du- 
Chaillu, returned to this country, bringing a full collection of 
—_ skeletons and stuffed carcasses, which he had obtained 

uring his four years exploration tour in equatorial Africa. Mr. 
DuChaillu claims to be the first white man who has seen the go- 
rilla and studied its habits, in its native jungles; the facts are 


* Kooloo, the sound which it utters, and Kamba, a native word signifying to 
utter. 
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recorded in an interesting way in his published volume.* We 
shall take the liberty of using some of the author’s statements, 
in a report of the animal, which we now undertake. 

In its size, the fully developed gorilla is the largest = py me 
ape known—it varies though, in this particular, as much as does 
man; the range, among adult males, is said by DuChaillu to be 
from five feet two inches, to six feet two inches. One specimen, 
whose proportions are given, measured in length, five feet nine 
inches ; the chest had a circumference of sixty-two inches, and 
the arms extended, spanned nine feet.+ 

The bones comprising the skeleton, are massive, and they pos- 
sess a greater density of structure than in animals generally. In 
number, position, and form, ey | approach human bones closely, 
and when articulated in the skeleton, are quite suggestive of 
that higher animal. For convenience of description and com- 
parison, the skeleton may be divided into 1. The vertebral col- 
umn, or central axis. 2. The head and face, or superior develop- 
ment of the central axis. 8. The thoracic arch and upper ex- 
tremities. 4, The pelvic arch and lower extremities. 

The number of pieces in the vertebral column, both in man 
and the gorilla, is twenty-four, and in their division into classes 
they correspond, except in the dorsal and lumbar regions; to 
the former, the ribs are attached, and there are twelve, thirteen 
or fourteen, in that series, according as there are twelve or more 
= of ribs. In the processes of the several vertebra, there is 
ittle to contrast; the cervical group departs most, from that of 
man. The vertebral column however, is far from being conform- 
able: In man it presents three, opposite curvatures, which are 
compensating. In all the apes, there is a single curvature in the 
form of a bow, which, acting like a spring, protects the animals 
from sudden shocks in leaping, or running on all fours; the same 
purpose is answered in man, by a combination of curvatures, 
which the better adapts him to maintain the upright posture. 
Moreover, out of deference to position in walking, 1s doubtless 
owing the difference which exists in the place of connection of 
the head with the vertebral column. In the gorilla, the articu- 
lating point is so far back on the base of the skull, that the ani- 
mal could not well support his head if standing erect—the labor 
of doing it would e him conversant with a most intractable 
ailment—headache. 

In the conformation of the skull, a great difference is apparent 
between all the apes and man. In the latter, the bones of the 
face are arranged perpendicularly, or nearly so, under those of 
the cranium. So that the facial angle (the angle formed between 


* Adventures in Equatorial Africa by Paul B. DuChaillu—published by Harper 
and Bros. N. Y. 1861. 

+ For the dimensions of the gorilla as given by Dr. Gray, see this Journal, vol, 
xxxii, p. 437. 
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a line drawn from the projecting part of the forehead to the in- 
cisor teeth of the upper jaw, and another, drawn horizontally 
backwards from the jaw to the opening into the ear), is large, 
measuring 75° or more; while in the apes, as in all brutes, the 
facial bones retreat anteriorly from the perpendicular, from the 
forehead towards the chin—giving a comparatively small angle. 

This bestial characteristic is not very prominent in the quad- 
rumana; in the gorilla, we should say that the slant of its face 
is such that the entire outline of the skull, viewed laterally, would 
very nearly represent a rhomb. 

The gorilla has not many manlike features about its skull: 
The anterior part, or face, is quite large; the cranium, or head 
proper, comparatively small ;—and the two are separated by im- 
mense supra-orbital ridges, which deprive the animal almost en- 
tirely, of a forehead: The cranium is also terminated with equal 
abruptness behind—the occipital bone making nearly a right an- 
gle, at its junction with the parietal. The cranium is still further 
peculiar, in the male, in possessing a large bony crest upon the 
exterior, which extends its whole length along the median line— 
it is formed by the union of the parietal bones with each other. 
The lower jaw, is shaped much like man’s; but in size, it is 
another thing altogether. The difference in this particular is 
indicated by a comparison of weights, which the writer made of 
two adults skulls, of man and the male gorilla, in his possession. 
The skulls—lower jaw not included—weighed the same, within 
a fraction of an ounce, (viz., 18 oz’s.); while the jaws weighed, 
—the gorilla’s, ten ounces,—man’s, two and a half ounces. 

The teeth again, are analogous. Their number we believe is 
the same in all the anthropoid apes, with that in the human spe- 
cies; but the gorilla has the advantage over all, in respect to size 
and strength. They are of exceeding hardness and whiteness, 
and are firmly implanted by long fangs. The molar teeth, or 
grinders, are probably more subservient to crushing food, than 
comminuting it,—the articulation of the lower jaw with the tem- 
poral bone not favoring so free a lateral motion, as the grinding 
process requires. Correspondent with this massive organ, are 
the muscles which move it: The temporal takes origin from the 
entire side of the head as high up as the median line; the mas- 
seter and pterygoid muscles also, are large and powerful. 

The skull of the gorilla, as we have seen, ditters widely from 
that of the human species; so are there many points of contrast 
between it, and those of other apes. In cranial capacity, all these 
animals are far below man, and when compared among them- 
selves, two certainly, the chimpanzee and kooloo-kamba, have a 
larger brain cavity than the gorilla,—consequently, if mental de- 
velopment has any relation to the amount of brains possessed, 
they would take rank above him. The bony crest which sur- 
mounts the cranium of the male gorilla, is another non-human 
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endowment, and it places the possessor retrograde among his 
congeners, for they are without it, excepting only the orang-cetan. 
In the quadrumana generally, the top of the head is regularly 
round andsmooth. Again, in the gorilla, the face is not so broad 
in proportion to length, as in the kooloo-kamba. In this species, 
the peculiar development of the cheek (malar) bones, gives a 
great breadth to the face, and this, in conjunction with a more 
symmetrical nose and mouth, enables the animal to wear a coun- 
tenance which is strangely human. A plump-faced member of 
the genus homo, with a convict crop of hair, a slight forehead, 
high cheek bones, flat nose, wide mouth and a moderate supply 
of whiskers, may have the satisfaction of knowing that, in so 
far, hé impersonates an African kooloo-kamba. 

In the gorilla, the orbital cavities are larger, and nearer to- 
gether, than in the chimpanzee; his nose too, is compressed, and 
the jaws are more projecting, and quadrate in outline. These 
peculiarities make up an expression of countenance more beastly 
and savage, than any of his fellows could offset; they give to 
the face a.decidedly carnivorous look, to which, among the apes, 
the orang-cetan makes the nearest approach—though he is amia- 
ble in the comparison. It is due the -— however, to state, 
that when young, he has not so markedly these brutish features ; 
but after the infantile period is passed, the face undergoes a won- 
derful metamorphosis which brings them out. In infancy, his 
skull, and that of the chimpanzee and its allies, have most of 
human resemblances; and at this period, like all babies, they 
are scarcely distinguishable from each other. 

In leaving the skull, we may remark, that if the ape class of 
the mammalia were ranked according to the approach which their 
skulls make to the human standard, several species would take 
precedence of the gorilla. 

An extraordinary feature in the skeleton of the troglodytes, 
and one which is almost generic, is the great length of the anterior 
extremities as compared with the posterior. In the human species, 
the lower limb is the longest, by an inch or two. In the kanga- 
roo, and other animals whose mode of progression is largely by 
leaping, the lower extremities very much exceed in length the 
upper; while in quadrupeds generally, the locomotive organs 
correspond very nearly with each other, both in length and size. 
The arms are most extensive in apes and monkeys, for the rea- 
son that these creatures lead, chiefly, an arboreal life, and so they 
require greater length and strength in that member. The lon- 
gest arms are found in the siamang (the highest of the gibbons) 
and orang-cetan, in whom they reach the ground, when the ani- 
mals stand erect. The chimpanzee, erect, reaches a little below 
the knee, and the gorilla, a little above it, he therefore comes near- 
est to man, whose reach is to the middle of the thigh,—and con- 
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siderably near it is too, if their arms, in the measurement from 
shoulder to hand, be compared. If judged of by the position 
at the side, there is a greater discrepancy, for the reason that its 
much shorter thigh, brings the hand to a lower level in the go- 
rilla: Also it has affinity with the human arm in another partic- 
ular, for the arm bone (humerus), sustains to those of the fore 
arm (radius and ulna), the relative proportions of these bones 
in man. In both, the fore arm is shorter than the arm; in apes 

nerally, it is as long, or longer. The humerus, in the gorilla, 
is longer than the same bone in the chimpanzee; yet in the latter, 
the anterior extremity is the longest, on account of its more ex- 
tended fore arm. 

The motions of pronation aud supination are performed very 
readily and perfectly in the gorilla, we think, judging from the 
character of the elbow articulation, and the muscles which sub- 
serve those movements. 

The gorilla’s hand exalts him in the quadrumanous series; the 
siamang is his only competitor in an approach to the human 
hand; theirs represents it almost, on a more elongated scale.* 
In most of the apes, this member is little better than a paw, in 
consequence of the great length and narrowness of the palm, and 
the length of the fingers with the comparative shortness and backward 
position of the thumb, The thumb it is, chiefly, which impresses 
perfection on the hand of man: Its articulation with the wrist is 
such as to permit great range and freedom of motion; it may be 
brought in apposition with any of the fingers, thus qualifying 
the hand for the most delicate manipulations. The bone which 
unites the thumb to the carpus (wrist), is the os-trapezium ; its 
surface for the articulation is, in man, the gorilla and siamang, a 
rounded, but not deep concavity. In other species, it is so deep 
and angular, that the head of the metacarpal (thumb) bone, is 
more fixed, and its motions restrained. 

The entire number of carpal bones in man, the gorilla, and 
chimpanzee, is eight; the orang-cetan, gibbons, and most of the 
lower monkeys, have nine. 

The bones uniting the anterior extremity with the body, are 
the scapula (shoulder-blade bone) and clavicle (collar bone). The 
former, is broader in the gorilla than in the chimpanzee, and 
comes nearer to the proportions of that bone in man. But in 
the clavicle there isa yet greater similarity, both in form and 


* DuChaillu gives the following measurements of the hand and foot of a large 
female gorilla, viz: length of the hand, 74 inches; length of the foot from the hair 
comprising the heel, 8} inches ; round of hand above the thumb, 9} inches; do. do. 
under the thumb, 9 inches. Length of the fingers; thumb, 12 inches; first finger, 
4 inches ; second do., 4} inches; third do., 8% inches; fourth do., 8} inches. Cireum- 
ference of the fingers ; thumb, 2% inches; first finger, 34 inches ; second do., 4 inches ; 
third do., 834 inches; fourth do. 3 inches, Circumference of the toes; thumb, 84 
inches ; first finger, 2$ inches; second do, 2} inches; third do., 2} inches; fourth 
do., 1 inches, See DuChaillu’s “ Adventures,” d&c., p. 301. 
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size. This bone, as its name imports, isa key or brace to the 
shoulder, and in this function it is very important in all climé- 
ing or flying animals. In those not thus addicted, it is more 
rudimentary, and in those where the anterior extremity is em- 
ployed merely as an instrument of progressive motion on a plane 
surface, it is entirely wanting. 

The pelvis pag by the gorilla, is decidedly anthropoid. In 
no other ape do the iliac (hip) bones bend forward enough to 
produce a pelvic concavity. Their apish characteristics, are, 

reat length, straightness, and narrowness in proportion to length. 

he tuberosities of the ischia are broad, thick, and curved out- 
wards; the pubic bones are broad and deep, but flattened from 
before backwards. The whole pelvis is placed more in a line 
with the spine than in man, dy the sacrum and coccyx which 
complete it behind, have a much less concavity. Moreover, the 
diameters of its superior aperture, are below the average in the 
human subject. In all these points the gorilla deviates from man 
less than any of his allies. 

The posterior extremities of the gorilla, are characteristically 
short; in this feature they seem to outdo all other nether limbs 
among the quadrumana. The relative length of the thigh, to 
the leg, is about the same as in man; in both, the thigh is lon- 
at by about two inches (average). In the other apes we have 

een comparing, the two divisions of the posterior extremity 
preserve a corresponding relationship—and in conjunction, they 
make a longer limb than the gorilla’s, without an exception the 
writer thinks, among the larger species. In man, the lower ex- 
tremity tapers gradually, and gracefully, from the groin to the 
foot. In the gorilla, the large muscles which invest the thigh 
bone give to that part a square and massive form, while the leg 
is so devoid of them, that it has no calf, and hence no volume or 
symmetry. Plainly it is of little account to its owner for walk- 
ing in the erect position, and we should apprehend his downfall, 
even if he attempted to maintain it at rest, very long. Accord- 
ing to Professor Owen, the gluéei muscles, which form the but- 
tock, and lift and rotate outward the thigh in walking, are most 
developed, in a quadrumanous series, in the gorilla. But this 
does not prove him any morea biped. We think with Mr. B. G. 
Wilder,* of Boston, that the form and direction of the glutei, in 
apes, is more favorable to leaping, than continuous walking. 

Nor does the structure and articulation of the /oot, favor 
pedal locomotion. The foot is not sufficiently plantigrade to 
allow it, and a yet greater interference lies in the position of 
the great toe. By position, this member, in the chimpanzee and 
gorilla, is a true thumb, being situated posteriorly and inferi- 


* Contributions to the Comparative M ology of the Chimpanzee by B. G. 
Wilder, p. 371. From Proceed. Bost. Soc, Nat. Hist., April 17, 1861. 
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orly to the other toes—according to Owen it diverges from them, 
in the latter animal, at an angle of 60° from the axis of the 
foot; hence the feet are well adapted to grasping and climb- 
ing. The small size of the foot, and its articulation with the 
leg at the expense of the heel in the apes, excepting only the 
gorilla, present other hindrances to upright walking. The go- 
rilla has a well formed heel, and a foot so large that it exceeds 
the hand in size,—herein, he obtains another human character- 
istic. The contrary relationship between the two organs, sub- 
sists in other apes. 

For the various reasons above set forth, we now assert, without 
hesitation, that the mode of progression in the anthropoid 
apes, the gorilla included, is on all fours; they may assume at 
will, in the case of many species, an upright posture, and even 
may be able in some instances, to maintain it a short time in 
walking or rather waddling, but their true method of locomotion 
is quadrupedal. 

he anthropoid apes take rank in relation to man, according 
to the degree of approach of their skeletons to his. By this cri- 
terion the gorilla has a high, perhaps the highest position. His 
skull as we have seen, has fewer human resemblances than those 
of some other species, but in the rest of his bony framework he 
stands much nearer the archetype. A comparison of the entire 
skeleton, among the series, leaves us in some doubt as to the ex- 
act place he should occupy. Professors Wyman and St. Hilaire 
put the chimpanzee first, and the gorilla second; while Prof. Owen 
states, that the tailless quadrumana recede from the human type, 
pe following order: viz., gorilla, chimpanzee, orang-cetan, 
gibbon. 

The muscular system of the apes, throughout its entire struc- 
ture and arrangement, conforms very closely to that of man. So 
also the structure and form of the /wngs and heart, and the dis- 
tribution of the blood vessels and nerves, are all but identical with 
the corresponding organs in man. But the brain, though having 
the elliptic form of its human congener, differs from it consid- 
erably in size* and points of structure. In bulk, and in the 
number and size of its convolutions, the discrepancy is great. 
The cerebellum, relatively to the cerebrum, is larger than in man. 
This disparity of size, consequent upon the larger cerebellum, is 
a characteristic of the brute creation, and it increases up to a 
certain limit, as we recede from man in a descending series. It 
is indicative of excessive animalism, or rather of a preponderance 
of the purely animal functions. 


* The weight of brain, in a full grown gorilla, is from 10 ounces to 12 ounces, 
troy; in the chimpanzee and kooloo-kamba, it is somewhat greater than this. In 
the full grown negro, it ranges from 3 pounds 1 ounce, to $ pounds 9 ounces 4 drams, 
troy. 
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The brain of anthropoid apes is distinguished from that of 
other brutes, in possessing a process of structure known as the 
hippocampus minor—this is a minute, nipple shaped, body,. 
we is found in the posterior cornu or born of each lateral’ 
(the largest cavities of the brain) ventricle. Its existence in the 
apes, to the exclusion of all other animals except man (for this,. 
so far as known, is a fact), is the more remarkable, inasmuch. 
as the posterior lobes of the brain, which contain the cornua, are: 
very inconsiderably developed in them. 

n the circle of their functions, and in the phenomena of pe- 
riodicity, the apes, again, make a close approach to the human: 
species. 

The dissections which have been made of the gorilla’s carcass,. 
show an identity almost, in character and relations of the soft 
parts, with those of the other species of the ‘Troglodytes. 

The skin of the gorilla, in the young as well as in the adult, is. 
of jet black color, and is very thiek and firm. The skin of the 
female, is generally darker than that ofthe male. Black, with few 
exceptions, appears to be the skin-color of apes, though some do 
not obtain it till after the period of adolescence. The face of 
the chimpanzee, when young, is yellow, while that of the young 
nshiego-mbouvé, is astonishingly white. The skin of each is 
clothed all over with hair, which also is black or gray. The 
hair of a fully grown, but not aged gorilla, is said to be of iron- 
gray color—the black hair is intermixed with gray, and so 
ringed, as to produce this particular shade. The longest and 
darkest hair—sometimes over two inches long—is on the ante- 
rior extremity; from the shoulder to the elbow, it grows down- 
wards; on the forearm, upwards. The back of the hand is 
hairy to the division of the fingers, which have a more down 
coating. The posterior extremities, likewise, are covered wit 
coarse hair, which is thickly set, except upon the toes. 

The gorilla, in general configuration, is quite like the apes, 
but his larger size, and more compact organization, deprive 
him of their agility of motion—and so, by good right, of their 
name. In motion and manner, he must be an awkward and un- 
gainly ape. He is accomplished, however, by possessing great 
strength—in this particular, as also in ferocity of disposition, we 
conceive him to be something terrible. His physique, judged of 
by man’s, is graceless and shabby in the extreme; in the compa- 
rison, we are justified in characterizing him, as Buffon has done 
the sloth, ‘‘a bungled composition of nature.” 

The gorilla is supposed to have originated in Africa—at any 
rate he makes his abode in the equatorial belt, of that continent. 
According to DuChaillu, his range of migration is between 
8° north, and 8° south latitude, and as far into the interior, 
as Captain Barton’s Lake Tanganyika. Over this region of 
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country the animal holds undisputed sway; not even the ele- 

hant and lion are competitors with him there; they and all 
esser beasts, flee before him. The adult male gorilla has no 
sense of fear; he runs from no enemy, and is not the aggressor, 
usually, in an encounter. When the hunter comes in his way, 
he rises erect and opens wide upon him his fiendish eyes, giving 
utterance at the same time, to deafening and protracted roars of 
warning; and by way of bidding defiance, he distributes upon his 
massive drumlike chest, blows, whose vibration can be heard, it 
is said, “at least a mile off.”(!) Ifthe hunter then makes no re- 
treat, the brute advances towards him, repeating as he moves, 
the terrific roar and thumps. The right shooting distance is six 
or eight yards. If a ball takes effect in the head or chest, the 
animal falls and dies quickly,—for, like man, he has not a strong 
tenacity of life. If the hunter misses the mark, woe be to him, 
for the alternative is, to kill or be killed; before he can reload, 
the beast is upon him, and one blow of his large fist, suffices to 
crush in the unfortunate man’s skull, or frightfully lacerate his 
trunk.* The female gorilla is not thus fearless and courageous; 
she seeks to escape when pursued, unless the safety of her young 
: — for them, it is said, she will resist, even unto 

eath. 

The roar of the male gorilla to which we have referred, is de- 
scribed by DuChaillu, as the most singular and awful noise 
heard in the African forest, he says, “it begins with a sharp bark, 
like an angry dog, then glides into a deep bass roll, which lit- 
erally and closely resembles the roll of distant thunder along the 
sky, fur which I have sometimes been tempted to take it, where 
I did not see the animal. So deep is it that it seems to proceed 
less from the mouth and throat, than from the deep chest and 
vast paunch.” 

In his diet, the gorilla is reported as being a strict vege- 
tarian. If this is true, we must regard his canine teeth as 
rudimentary tusks, and as such, useful either for purposes of 


* This statement concerning the way in which the gorilla attacks his foe, is made 
on the authority of Mr. DuChaillu. We question its authenticity however, for the 
reason that the gorilla having nai/s instead of claws at the extremities of the fingers, 
would hardly be able to make an extensive /acerated wound with his hands. On this 
ground Mr. Charles Waterton denies that the animal is at all pugilistic in an encoun- 
ter. Mr. Waterton says, in the London Athenzum for Oct. 19th, 1861, “ Let me re- 
mark here {notwithstanding what anatomists may teach to the contrary), that the 
gorilla and every other ape have received their long and brawny forelegs, not for 
offensive or defensive measures, but solely, like the sloth, to enable them to pass from 
branch to branch with a rapidity like unto that of an arrow from the hunter's bow, 
—their hinder legs acting as mere props in the transit. Anatomists ought to know 
that the gorilla, being an ape, has non retractile claws ; so that it never attacks its 
Soe, or defends itself, with the forefeet, but invariably with the mouth. Wherefore, I 
condemn unhesitatingly Mr. DuChaillu’s description of a gorilla giving the negro 
a ‘tremendous blow with jts immense open paw.” (See the narrative cited on p, 


63 of this Journal). 
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prehension, or as weapons of offense. DuChaillu states that his 
favorite diet consists of, “the wild sugar cane; pine apple 
leaves; certain berries which grow close to the ground; the pith 
of some trees, and a kind of nut with a very hard shell.’ 
Such food seems quite insufficient for so large and powerful an 
animal,—most vegetable food, as compared with animal, con- 
taining a comparatively small proportion of nutritive substance. 
If this kind suffices, he must, like herbivorous animals generally, 
require to spend a great deal of time in feeding. His large 
paunch or stomach is much like theirs, and is peculiarly adapted 
to the digestion of vegetable aliment. 

The gorilla, in his mode of life, is said to be a restless and 
nomadic creature, not remaining stationary, long, in any locality, 
but roaming about in many forests; this is not improbable, for 
a moderate region of country would not supply him with a suf- 
ficiency of food for a very long time. 

He is non-gregarious—only the members of the same family 
live and move together. DuChaillu met, and heard of, no excep- 
tions to this; he tells us also, that they are usually found in 
dark and gloomy places, preferring the jungles to open woods. 
At night, the young animals lodge in trees, while the old ones 
sleep and keep guard near by, below. 

It is not yet known whether the gorilla is tameable. DuChaillu 
is convinced that it is not, but we think he decides the question 
on insufficient evidence. His observations with reference to this 
point were limited to three young animals,—the first of which 
survived his capture but about a month, the second lived only 
three days, and the third, died on the tenth day. He says con- 
cerning them, “no treatment of mine, kind or harsh, subdued 
the young monsters from their first and lasting ferocity and ma- 
lignity.” To the sin of untameability they added the vice of 
treachery, and so long as they lived, these little brutes requited 
all their master’s kind efforts, with obstinacy and rebellion. 

But Mr. DuChaillu’s declaration that the gorilla is untameable, 
vanishes, if the following biography of a young animal is true.— 
We extract it from a letter by R. B. Walker, which is published 
in the London Athenzeum for Sept. 21st, 1861.—Mr. Walker is 
the proprietor of a mercantile agency located near the Gaboon, 
in Western Africa,—he says, “The statement of the untameabil- 
ity of the young of the gorilla, is untrue. In proof whereof, 
let me ask Mr. DuChaillu, whose memory, usually so very good, 
seems to have failed him signally in this particular instance, if 
he has forgotten the young female gorilla, of from two to three 
years of age, called Seraphine, which lived at my factory for 
four months in 1859, and which he repeatedly saw there? I 
assert, without fear of contradiction by Mr. DuChaillu or any other 
person (and I could name scores of Europeans who saw it), that 
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this animal was perfectly tame, docile and tractable,—far more 
so, indeed, than many Sos children of the same age. Not 
only was she on perfectly good terms with all grown up people 
in and about the factory, but was exceedingly attached to her 
keeper Curtis, whom she could not bear to be out of her sight, 
but regularly accompanied him about the factory and in his 
walks in the town and neighborhood. She was familiar and 

uiet with myself and clerks, and was only displeased when 
children approached her; and for these she seemed to have, in 
common with most large apesand monkeys, a very great dislike. 
She was seldom tied up, and even then only by a very small 
cord, which she could easily have broken or cut with her teeth 
had she felt so inclined. She allowed herself to be clothed, 
seeming to like it; and actually went to breakfast with a friend 
of mine, Mr. Barbotin, commandant of the steam transport, le /é- 
naudin ; upon which occasion she conducted herself to the admi- 
raticn of everybody. When at times put on the table, or amongst 
vessels of glass or earthen ware, she was most careful not to 
break anything. She finally died from dysentery and chagrin,— 
the latter caused by her keeper being prevented by his other oc- 
cupations from paying her so much attention as she had been in 
the habit of receiving.” 

We think Mr. Walker’s young animal must have been more 
docile than the average of her species, for it is certain, that as a 
race, gorillas are, in very constitution, stubborn and rebellious, 
But if the animals were taken young, and properly cared for and 
kindly treated for a term of months or years, we see not why 
their native ferocity of disposition should not be subdued,— 
kindness and patience are able to conquer almost any animal. 

Concerning DuChaillu’s experiments, we are convinced that 
they were insufficient to warrant any conclusions. 

We close this article with an extract or two from DuChaillu’s 
work, which illustrate the romance and the danger of gorilla hunt- 
ing. The author describes, in the following graphic style, his 
first meeting with an old male, and the results: 


“Suddenly Miengai (a native guide) uttered a little cluck with his 
tongue, which is the native’s way of showing that something is stirring, 
and that a sharp look-out is necessary. And presently I noticed, ahead 
of us seemingly, a noise as of some one breaking down branches or 
twigs of trees. This was the gorilla, I knew at once, by the eager and 
satisfied looks of the men. They looked once more carefully at their 
guns, to see if by any chance the powder had fallen out of the pans; I 
also examined mine, to make sure that all was right; and then we 
marched on cautiously. 

“The singular noise of the breaking of tree branches continued. We 
walked with the greatest care, making no noise at all. The countenances 
of the men showed that they thought themselves engaged in a very se- 
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rious undertaking ; but we pushed on, until finally we thought we saw 

through the thick woods the moving of the branches and small trees 

which the great beast was tearing down, probably to get from them the 

berries and fruits he lives on. Suddenly, as we were yet creeping along, 

in a silence which made a heavy breath seem loud and distinct, the 

woods were at once filled with the tremendous barking roar of the 
orilla. 

“Then the underbrush swayed rapidly just ahead, and presently before 
us stood an immense male gorilla. He had gone through the jungle on 
his all-fours ; but when he saw our party he erected himself and looked 
us boldly in the face. He stood about a dozen yards from us, and wasa 
sight I think never to forget. Nearly six feet high (he proved four inches 
shorter), with immense body, huge chest, and great muscular arms, with 
fiercely glaring large deep gray eyes, and a hellish expression of face, 
which seemed to me like some nightmare vision: thus stood before us 
this king of the African forests. 

“ He was not afraid of us. He stood there, and beat his breast with 
his huge fists till it resounded like an immense bass-drum, which is their 
mode of offering defiance ; meantime giving vent to roar after roar. 

“ His eyes began to flash fiercer fire as we stood motionless on the de- 
fensive, and the crest of short hair which stands on his forehead began 
to twitch rapidly up and down, while his powerful fangs were shown as 
he again sent forth a thunderous roar. And now truly he reminded me 
of nothing but some hellish dream creature—a being of that hideous or- 
der, half man half beast, which we find pictured by old artists in some 
representations of the infernal regions. He advanced a few steps—then 
stopped to utter that hideous roar again— advanced again, and finally 
stopped when at a distance of about six yards from us. And here, as he 
began another of his roars and beating his breast in rage, we fired and 
killed him. 

“ With a groan which had something terribly human in it, and yet 
was full of brutishness, it fell forward on its face. The body shook con- 
vulsively for a few minutes, the limbs moved about in a struggling way, 
and then all was quiet-—death had done its work, and I had leisure to 
examine the huge body. It proved to be five feet eight inches high, and 
the muscular development of the arms and breast showed what immense 


strength it had possessed.”* 


Having heard how Mr. DuChaillu killed gorillas, let us learn 
how a huge specimen killed one of his men,—he and his aids 
came upon one of the party, wounded on the ground—he thus 
describes the encounter. 


“Our little party separated, as is the custom, to stalk the wood in va- 
rious directions. Gambo and I kept together. One brave fellow went 
off alone in a direction where he thought he could find a gorilla. The 
other three took another course. 

“ We had been about an hour separated when Gambo and I heard a 
gun fired but a little way from us, and presently another. We were al- 


* Adventures in Equatorial Africa, p. 98. 
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ready on our way to the spot where we hoped to see a gorilla slain, when 
the forest began to resound with the most terrific roars. Gambo seized 
my arms in great agitation, and we hurried on, both filled with a dread- 
ful and sickening fear. We had not gone far when our worst fears were 
realized. The poor brave fellow who had gone off alone was lying on 
the ground in a pool of his own blood, and I thought at first quite dead. 
His bowels were protruding through the lacerated abdomen. Beside him 
lay his gun. The stock was broken, and the barrel was bent and flat- 
tened. It bore plainly the marks of the gorilla’s teeth. 

“ We picked him up, and I dressed his wounds as well as I could with 
rags torn from my clothes. When I had given him a little brandy to 
drink he came to himself, and was able, but with great difficulty, to 
speak. He said that he had met the gorilla suddenly and face to face, 
and that it had not attempted to escape. It was, he said, a huge male, 
and seemed very savage. It was in a very gloomy part of the wood, 
and the darkness, I suppose, made him miss. He said he took good 
aim, and fired when the beast was only about eight yards off. The ball 
merely wounded it in the side. It at once began beating its breasts, and 
with the greatest rage advanced upon him. 

“To run away was impossible. He would have been caught in the 
jungle before he had gone a dozen steps. 

“ He stood his ground, and as quickly as he could reloaded his gun. 
Just as he raised it to fire, the gorilla dashed it out of his hands, the gun 
going off in the fall, and then in an instant, and with a terrible roar, the 
animal gave him a tremendous blow with its immense open paw, fright- 
fully lacerating the abdomen, and with this single blow laying bare part 
of the intestines. As he sank, bleeding, to the ground, the monster seized 
the gun, and the poor hunter thought he would have his brains dashed 
out with it. But the gorilla seemed to have looked upon this also as an 
enemy, and in his rage flattened the barrel between his strong jaws. 

“When we came upon the ground the gorilla was gone. This is their 
mode when attacked—to strike one or two blows, and then leave the vic- 
tims of their rage on the ground and go off into the woods.”* 


Our traveler’s negro associates seem to have exhibited less 
courage in the presence of live gorillas, than he did. Unless 
the game was a young animal, or a solitary female, they were loth 
to encounter it. 

To kill an adult male, is regarded as a great achievement 
among the natives, “it gives the hunter a life long reputation 
for courage and enterprise, even among the bravest of the negro 
tribes.” Mr. DuChaillu states, that “the hunters are their most 
valued men. A brave and fortunate one is admired by all the 
women ; loved—almost worshiped—by his wives; and enjoys 
many privileges among his fellow villagers. But his proudest 
time is when he has killed an elephant or a gorilla and filled the 
village with meat. Then he may do almost what he pleases.” 

New Haven, Dec, 1861. 


* Ibid., p. 342. 
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Arr. VIII.—On the investigation of Microscopic forms by means 
of the Images which they furnish of external objects, with some 
practical applications ; by Prof. O. N. Roop of Troy, N. Y. 


Ir would hardly occur to a Foe query who was requested to 
determine whether a certain disc of glass was a convex or a 
concave lens of slight curvature, to attempt a solution of the 
question by glancing along the two sides; on the other hand, 
neglecting even to look at the glass, he would at once bestow 
his undivided attention upon the images of external objects 
formed by it, and thus with ease and certainty decide upon the 
nature, degree, and regularity of its curvature. 

The simple idea here enunciated seems hardly to have been 
applied to the study of microscopic forms, though from some 
experiments lately made in this direction, I am firmly con- 
vinced that this method of determination is destined hereafter to 
play a most important part in microscopic observation. ‘T'o the 
microscopist it will prove as powerful a means of investigation 
as it now is in the hands of the optician. 

The most convenient and effective mode of proceeding in this 
case which has occurred to me is the following: the microsco 
is brought into a horizontal position, the mirror removed, and the 


illumination supplied by a candle or lamp placed in the axis of 
the compound ody at a distance of not more than three inches 


from the stage. now a small sphere of glass be properly sup- 
ported on stage, it forms itself a very 
image of the flame of the candle: upon drawing back the com- 
pound body slightly this image comes into focus and is seen of 
course in an erect position. When a rod of jth of an inch in 
thickness is moved up and down between the flame and the glob- 
ule, an image of it is seen in the a with great distinct- 
ness, and it is observed that the motion of this image follows in 
all respects the motion of the hand. Upon replacing the sphere 
by a minute concave lens, as an air bubble in water, the reverse 
takes place; to gain distinct vision of the flame it becomes neces- 
sary to move the compound body within the focus, the image of 
the flame is seen to be inverted, and what is practically more im- 
portant, the motion of the rod seems reversed. It will happen 
very generally in applying this method that the image of the 
flame is not sufficiently perfect to decide whether it is erect or 
inverted; the motion of the rod then furnishes us with a certain 
means of deciding this point: if its motion is natural the image 
is erect and the curvature convex, &c. After some practice it 
becomes easy to obtain the best focal adjustment for distinct 
vision of the rod, and in extreme cases where the image is very 
badly defined the focal adjustment is best made while the rod is 
Am. Jour. Sci.—Seconp Series, VoL. XXXIII, No. 97.—Jax., 1862, 
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in gentle motion. I now adduce one or two applications of this 
method. 


Examination of the nature of the markings on the Coscinodiscus 
Triceratium, &c. 

It is well known among microscopists that the controversy re- 
garding the nature of the marking on these shells, after being 
carried on for several years with spirit cannot even yet be con- 
sidered as settled, one party contending that the areole are de- 
pressions, while their antagonists see them as elevations. Com- 
pare Carpenter on the Microscope, page 280, American edition. 

Fine specimens of these shells mounted in water were exam- 
ined by a power of from 600 to 800 diameters; on moving the 
compound body within the focus, each hexagon was found to 
contain a small distinct image of the flame, the motion of the 
rod showed that the images were inverted, and consequently 
formed by concave lenses. As the index of the refraction of 
water is much less than that of silica, its effect is merely to 
diminish the action of the curved surfaces, but in no ease to re- 
verse it. These shells were now mounted in Canada balsam and 
observed. As the index of refraction of the balsam is some- 
what greater than that of silica, it was to be expected that in 
the compound lenses of silica and balsam, the latter would pre- 
dominate and reverse the action, so as to present effects due to 
convex lenses. ‘This was found to be the case, and in some of 
the valves the eye could readily follow in a hundred areole 
at a time, each flickering motion of the flame as it was stirred 
by the wind. The valves when mounted in balsam of tolu, 
which has a still higher index of refraction, gave like results. 
These experiments, which are not difficult to repeat, prove that 
the areolz are well formed concave lenses. 

A similar mode of experimenting, which must be conducted 
on large valves and with some delicacy, shows that the border, 
or setting, so to speak, has the opposite curvature, viz: is con- 
vex; whether it is convex as a cylinder or beset with several 
convex markings I have not had leisure to determine, though in 
some large specimens the latter seemed to be the 1 
case. Indications also were observed in some large r\ 
specimens, that would lead to the deduction of a | | 
form optically equivalent to that seen in fig. 1; and ° 
certain allied forms readily furnished the curve seen aw mm 
in fig. 2, the small depressions being pits. — 

This mode of experimenting often furnishes us the means of 
determining whether certain appearances are really due to open- 
ings or to some other cause; thus the small circles at the middle 
and ends of the Pinnularia viridis have been mistaken by some 
eminent observers for openings. Prof. Bailey proved by the ac- 
tion of hydrofluoric acid that they are in reality thicker portions 
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of the shell, and examination by the method here described shows 
that they are convex lenses, giving often very well defined 
images of the flame. The dots characterizing the Conifers fur- 
nish images of the flame indicating two or more curvatures, the 
ribs of the Pinnularia and the spaces between them have oppo- 
site curvatures, &c., but the examples already given may be 
sufficient to show the usefulness of the proposed method. 


Index of refraction of the Silica composing the valves of the diatoms. 


This point is closely connected with the foregoing, and it may 
not be amiss to detail a few experiments that were made to de- 
termine it. 

Although Canada balsam has the same index of refraction as 
quartz, still the valves of the diatoms which are composed of 
silica are seen almost as distinctly in balsam as when mounted 
in water ! 

To ascertain the relation between the index of refraction of 
quartz and Canada balsam independently of optical tables or 
laborious experiment, I combined a convex quartz lens of one 
inch focus, cut at right angles to the optic axis, with unheated 
fluid balsam placed on a glass slide; the two opposite refrac- 
tions balanced with each other so perfectly that the combination 
acted like a plate of glass with plane parallel sides, and with or- 
dinary means I was at a loss to discover any tendency to con- 
vexity or concavity. Balsam which had been heated was now 
combined with the quartz lens in the same manner; the balsam 
proved to have gained in refractive power, so that the combina- 
tion now acted distinctly as a concave lens of weak curvature. 

Diatoms were then mounted in this unheated fluid balsam, 
in which properly they should have been invisible owing to the 
coincidence of refractive indices, but as had been anticipated 
they appeared beautifully, though perversely distinct. A casual 
remark from Alex. S. Johnson, Hsq., concerning a certain chemi- 
cal difference he had often noticed between ordinary silica and 
that composing the diatom valve again turned my attention to this 
set Experiments were made upon a sample of the Rappa- 

annock infusorial earth, which had been given to me by Prof. 
Wm. B. Rogers, in its natural state. By immersing the valves 
in various liquids, I finally ascertained that in strong sulphuric 
acid they became either invisible or very nearly so, while the 
grains of sand on the slide retained their distinctness per- 
fectly. It was curious to observe how by diluting the acid with 
water, the valves again became visible and distinct in outline 
markings. By igniting this earth I produced a slight change in 
the index of refraction of the silica composing the valves, so 
that afterwards they were visible with tolerable distinctness in 
the same sample of sulphuric acid. 
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Index of refraction of water, - - 
“ sulph. acid, - - - - 
ad “ diatoms, - - - - 1°435 
“ “ quartz, - - - 1°548 
“ Canada balsam, - - - 


This table shows that the index of refraction of the diatoms is 
about half way between that of water and Canada balsam, thus 
explaining the fact that they appear about equally distinct in 
both of these media. 

Troy, Nov. 26th, 1861. 


Art. IX.—The Primordial Sandstone of the Rocky Mountains in 
the Northwestern Territories of the United States; by Dr. F. V. 
HAYDEN. 


WE have attempted in this paper to present as clear and con- 
nected an account, as the known facts will permit, of the Pri- 
mordial rocks west of the Mississippi, more especially those of 
the northwest, west of longitude 96°. The Potsdam sandstone 
of the New York series is the division of the Primordial zone of 
Barrande, mainly represented in the Rocky Mountain district 
and is that part alluded to unless otherwise mentioned. 

In speaking of the geographical distribution of the Potsdam 
sandstone reference will be made to localities to the eastward 
where it has furnished most abundant and satisfactory testimony 
in regard to its age. We will in the first place, present more in 
detail, such facts as we have been able to obtain by personal ob- 
servation in the field, and by the aid of these and the statements 
of reliable explorers we hope to give some idea of the geograph- 
ical extension of this wide spread formation in the West. 

Our first knowledge of Primordial rocks west of the Missouri 
river, was obtained in the summer of 1857, during the explora- 
tion of the Black Hills of Nebraska, by an expedition under the 
command of Lieut. G. K. Warren, Top. Eng. The more impor- 
tant facts with the determination of the fossils, were published 
by Mr. Meek and the writer in March, 1858.* 

By reference to the general map of the country west of the 
Mississippi, recently published under the auspices of the War 
Department, we find that the Black Hills lie between the 43d 
me 45th degrees of latitude, and the 108d and 104th degrees of 
longitude, and occupy an area about 80 miles in length, and 
from 30 to 50 in width. According to Lieut. Warren the shape 
of the mass is elliptical and the major axis trends about 20° 
west of north. The base of these Hills is about 2,500 to 3,000 
feet, and the highest peaks 6,700 feet above the ocean. The en- 
tire range is clasped, as it were, by the north and south branches 


* Proceedings of the Academy Nat, Sci. Pa., March, 1858. 
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of the Shyenne river, the most important stream in this region. 
The north branch passes along the north side of the range, re- 
ceiving most of its waters from it, but taking its rise far to the 
westward near the sources of Powder river, in the ‘divide’ be- 
tween the waters of the Yellow Stone and those of the Missouri. 
The south branch also rises in the same ‘divide,’ flows along the 
southern base of this range, receiving the waters of numerous 
tributaries which have their sources in it. 

Again, by referring to the map above alluded to, we ascertain 
that the Black Hills form the most eastern outlier of the great 
Rocky Mountain range as well as the first point where rocks 
older than the Carboniferous are exposed to the eye after leav- 
ing the Missouri westward. These Hills would seem to consti- 
tute an independent elevation, so far are they removed from 
other ranges, were it not for a low anticlinal which may be 
traced across the plain country southward connecting them with 
the Laramie Mountains near Laramie Peak. The central portion 
is composed of red feldspathic granite and stratified Azoic rocks, 
and resting unconformably upon, and forming a zone or belt 
around, the ellipsoidal nucleus, are a series of variable, reddish fer- 
ruginous sandstones which by their organic remains, furnish the 
most reliable evidence that they belong to the Potsdam period. 

As observed in and around the Black Hills, the Potsdam 
sandstone presents a great variety of lithological characters. In 
many localities it is composed of a conglomerate of more or less 
water worn pebbles, mostly whitish crystalline quartz, but rep- 
resenting to a greater or less extent, the different varieties of the 
changed rocks beneath. The.pebbles vary in size from an 
eighth of an inch to four inches in diameter cemented together 
with a silicious paste. Some of the pebbles are scarcely worn, 
while others are quite smooth. At the locality where the fol- 
lowing section was taken, the sandstone is of a gray color tinged 
with red at the base, but ascending it becomes more ferruginous 
until its color is a dark dull red, and its texture, a coarse grained 
friable sandstone with many quartzose and micaceous particles 
and some calcareous matter. Seams two to four inches in thick- 
ness are very nearly composed of shells of the genera Lingula, 
Cbolella, &c., which, though quite fragile in their nature, are so 
well preserved as to be easily identified. The following section 
taken near the central portion of the Black Hills exhibits Car- 
boniferous rocks and the Potsdam sandstone conforming to each 
other, but the latter resting discordantly upon the Azoic stratified 
and granitic rocks, 


1, A hard, compact fine grained yellowish limestone of an ex- 
cellent quality ; passing down into a yellow calcareous sand- 
stone, quite friable. Fossils: Spirifer Rockymontana, Marcou, 
an Athyris, like A. subtilita, Cytoceras, &e. - - - 
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2. Loose layers of very hard ycllow arenaceous limestone with a 
reddish tinge, underlaid by a bed, six to eight feet in thickness 
of very hard blue limestone; the whole contains great quanti- 
ties of broken crinoidal remains with cyathophylloid corals and 
several species of brachiopoda. - - : - 40 ft. 
. Variegated sandstone, of a gray and ferruginous red color, com- 
posed chiefly of grains of quartz and particles of mica cemented 
with calcareous matter. Some portions of the bed are very 
hard, compact, silicious; others a coarse friable grit, others a 
conglomerate. Fossils: Lingula prima, L. antiqua, Obolella 
nana, and fragments of a trilobite, Arionellus? Owent. 50 to 80 ft. 
4. Stratified azoic rocks standing in a vertical position for the 
most part. 


Leaving the Black Hills in a direction, a little west of south, 
we follow an anticlinal valley to the Laramie Mountains with 
which the Black Hills seem thus obscurely connected. The ev- 
idence, so far as it goes, appears to indicate that the same force 
which elevated the one raised the other, and that the events 
were synchronous. We do not observe the lower rocks after 
leaving the Black Hills until we reach the source of the Nio- 
brara river, where we find a series of horizontal strata resting 
upon the vertical edges of Azoic clay slates and schists, which 
from their lithological characters and position, doubtless belong 
to the age of the Potsdam sandstone, though no organic remains 
could be found. The following section shows the descending 
order of the beds. 


1. Quartzose sandstone, some parts filled with pebbles, = - - 22 ft. 
2. Red argillaceous slate, - - - - - 
8. Sandstone, dull reddish ferruginous, like bed 1, above, - - 87% 
4. A series of strata more or less inclined, composed of gneiss 

with silvery mica in large plates, micacous and talcose slates, 

white quartz, &e. 

We have no doubt that the Potsdam sandstone occurs in the 
form of an outcropping belt all along the Laramie range of 
mountains, though, after a thorough search we were unable to 
discover any organic remains. Having once fixed the position 
and age of a formation, as the Potsdam sandstone is established 
in the Black Hills, we may rely with considerable confidence 
upon the physical characters and stratigraphical position to de- 
termine the age of rocks in the same district of country. We 
have on these grounds regarded certain rocks along the Laramie 
range as of this age. In the first ridge of elevation west of the 
trading post on La Prele creek, about sixty miles northwest of 
Fort Laramie, is a series of rocky layers, fifty feet in thickness, 
reposing unconformably upon red feldspathic granites, mica 
othe and clay slates. The lower portion is a fine grained sub- 


crystalline quartzose rock, partially metamorphosed, passing up 
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into a friable sandstone arranged in thin layers, with the laminz 
quite oblique, overlaid by a considerable thickness of conglom- 
erate. The dip is about 20° east. Resting upon these supposed 
Potsdam rocks at this point and inclining at about the same an- 
gle are layers of limestone, containing numerous fossils which 
prove them to belong to the Carboniferous age. 

Again, farther southward along the same range, near the source 
of the Chugwater river we find the same limestones, well devel- 
oped, containing some Carboniferous fossils, and underneath them 
and inclining in the same direction is a group of strata of a brick 
red color, more or less changed by heat, holding the position of 
the Potsdam sandstone in other localities. In some places these 
rocks are so metamorphosed by heat from beneath as to appear 
like a red feldspathic granite, and in others, like a reddened 
granular sandstone containing numerous unchanged masses of 

uartz. 

’ At the Shyenne Pass, we observe the well known Carbonifer- 
ous rocks, inclining about 13°. Beneath them is a considerable 
thickness of red mars and laminated sandstone, and still farther 
down and inclining 26° is a quartzose sandstone, full of water- 
worn pebbles, passing down into layers which at a distance look 
like indurated clay, but which, on a closer examination, proved 
to be an aggregation of quartz and feldspar crystals cemented 
with an aluminous paste. At another locality we have the fol- 
lowing characters: 1st, a greyish quartzose sandstone, 12 inches; 
then descending, 2d, laminated granitoid rock, 2 feet; 3d, com- 
pact reddish ferruginous granitoid material, 8 feet; 4th, a con- 
siderable thickness, perhaps 50 feet of feldspar crystals cemented 
with an aluminous paste, inclining 18°. Though we could find 
no organic remains in these supposed Potsdam rocks along the 
Laramie range of mountains, yet their stratigraphical position 
and physical characters leave very little room for doubt as to 
their age. 

‘Although we think that the known facts justify the inference 
that the Potsdam sandstone is revealed in an outcropping belt 
all along the margins of the Big Horn range, resting uncon- 
formably upon the Azoic rocks beneath, yet we were unable to 
make a careful examination except in a few localities. We could 
see, however, in the loose material scattered along the foot of the 
mountains, washed down by the streams, masses of sandstone 
closely resembling the rock under consideration. Near the 
sources of Powder river we penetrated to the nucleus of the 
mountains and found a series of sandstones underlying the Car- 
boniferous limestone and resting unconformably upon the schist- 
ose and clay slates of the Azoic series, in very nearly the same 
manner as in the Black Hills before described. The Potsdam 
sandstone in this region is quite well developed, attaining a 
thickness of 200 feet, and exhibiting its usual variable lithologi- 
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cal characters. Near the base, the rock is of a reddish flesh 
color, very compact, composed of an aggregation of quartz peb- 
bles, varying in size from a minute grain of quartz to masses 
half an inch in diameter, cemented with silicious matter. Por- 
tions of the rock contain many pebbles of jasper which appear 
to have been slightly worn before being enclosed in the silicious 
paste. Passing up we find the rock to be arranged in thin fer- 
ruginous layers, slightly calcareous but mostly silicious, with 
many small particles of mica. These thin layers are also charged 
with fossils, as Lingula antiqua, Obolella nana, Theca gregurea 
and Arionellus? Oweni. Many of the slabs were covered with 
fucoidal markings and what appear to be tracks or trails of 
worms. The upper part of this formation as seen in the Big 
Horn mountains, is a rust colored granular sandstone, the small 
silicious grains being held together by a calcareous cement which 
causes the rock to effervesce briskly on the application of an 
acid. In tracing the different fossiliferous rocks, at this locality, 
from the nucleus outward, we can see a good illustration of the 
strict conformability of all the formations from the Potsdam 
sandstone to the summit of the Lignite Tertiary. We see here 
the evidences of only two great periods of disturbance, the one 
occurring prior to the deposition of the Primordial sandstones 
which inclined the Azoic rocks, and the other at the close of the 
accumulation of the true Lignite Tertiary deposits when the 
mountain nuclei began their elevation above the surrounding 
country. 

Along the Wind-river mountains which extend far northward 
and form the dividing crest of the great Rocky range, the Pots- 
dam sandstone is quite thinly represented and yielded no organic 
remains to a somewhat hasty examination. Near the junction 
of the three forks of the Missouri, alternate strata of clay, lime- 
stone, and compact silicious rock, occur beneath well marked 
Carboniferous beds. These rocks are evidently of ancient date, 
and were deposited in quite shallow water, as is shown by nu- 
merous thin layers of rock covered with trails of worms and 
fucoidal plants. These facts thus enumerated would seem to in- 
dicate with considerable certainty that this rock once spread over 
the area occupied by the central range of the Rocky Mountains, 
doubtless extending far north beyond the limits of the territo- 
ries of the United States. The predominance of eruptive rocks 
as we pass northward along the main range of the Rocky Moun- 
tains greatly increase the difficulty in tracing out the lower fos- 
siliferous beds. 

The following list of fossils from the Primordial rocks of the 
Rocky Mountains, with the accompanying remarks is taken from 
a paper by F. B. Meek and the writer published in the Proceed- 
ings of the Acad. Nat. Sci, Pa. 
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Lingula prima, Conrad. 

Our specimens are generally more or less exfoliated, but as 
near as can be determined, they seem to agree with the well 
known New York species in every — Quite abundant in 
the Primordial sandstone of the Black Hills, lat. 44°, lon. 104°. 


Lingula antiqua, Hall. 


There are amongst our specimens several varieties of forms, 
some being much more elongated and more attenuate towards 
the beaks than others. Some of the latter agree quite nearly 
with Dr. Owen’s figures of Lingula pinnaformis, which is gene- 
rally regarded as a variety of L. antigua (though it may be dis- 
tinct) while others are in all respects like the typical forms of 
L. antiqua from New York. 

Locality— Black Hills and Big Horn Mountains. 


Oboletia nana, Meek and Hayden, Proc. Acad. Nat. Sci. Phila., Dec. 1861. 


The genus Obolelia has been recently established by Mr. Bil- 
lings, the able Paleontologist of the Canadian 4 
Geological Survey. It consists of a group of 
small shells allied to Obolus of Echwald, but 
presents fundamental diffferences in the form 
and arrangement of its muscular impressions. 

The type of the genus is closely allied to the 
form here figured, though specifically distinct. 

The figures here ( dey are enlarged three diameters. No.1, a, 
represents the outside of the dorsal valve, 
and No. 1,0, the inside of the ventral ‘ 
valve, showing the muscular scars. There 
are also some appearances of another 
small scar on each side between those 
represented and the margins of the valve. 

The radiating striee represented on the exfoliated portion of fig. 
2,a, are too numerous and crowded in the cut. 


Theca (Pugiunculus) gregarea, (M. and H.) Proc. Acad. Nat. Sci. Philad. 


This a resembles in form Pugiunculus striatulus of Bar- 
e 


rande (Neues Jahrb., pl. 9,) but differs in being very much 
smaller, and much more convex on the ventral side, as well | 
as in being destitute of striz. This little shell must have 
existed in vast numbers, since on a single slab not more 
than six by eight inches across, we have counted nearly two 
hundred individuals. Occurs in rocks equivalent to the Potsdam 
sandstone of the New York series, in the Big Horn Mountains, 
near lat. 43°, lon. 107°. 

Am. Jour. 8c1.—Srconp Series, VoL. XXXIII, No. 97.—Jan., 1862. 
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Arionellus ? Oweni, (M. and H.) Proc, Acad. Nat. Sci. Philad. 


The only specimen of this species we have 4. 
seen is a cast, retaining none of the shell, and 
of course giving no idea of the nature of the 
external markings if there are any. Nor isit , 
in a condition to enable us to determine wheth- /__ 
er or not the posterior lateral extremities of the “——~ 

buckler are pointed though they appear to be. Ata point near 
opposite the middle of the glabella, there is on each chee 
less than half way down the slope from the furrow between the 
check and the glabella, what appears to be some remains of small 
eyes, though the specimen being unfortunately a little defective 
here on both sides, the nature of these prominences cannot be 
clearly made out. 

As near as can be determined from a shadowy medal ruled 
figure of an imperfect specimen, this Trilobite seems to be nearly 
related to a form represented by Dr. Owen on plate 1, A (fig. 
18) of his Report on the Geology of Wisconsin, Iowa and Minne- 
sota under the name Crepicephalus ; though the anterior margin 
of its head is more narrowly rounded, oat its glabella less taper- 
ing. Until specimens showing its facial sutures can be obtained, 
its generic relations will have to remain somewhat doubtful. 

ear the central portion of the Black Hills, and at the Big 
Horn Mountains.* 

We have now described this member of the Primordial zone 
as far as it has occurred within the limits of our own observa- 
tions. It now becomes an interesting point to determine its geo- 
graphical extension in the West, and for that | we propose 
to summon all the evidence at our command. The proof will 
not, however, be as satisfactory as could be desired owing to the 
general absence of organic remains. 

If we now extend our examinations far north into the Hud- 
son’s Bay territory we find that much interesting information has 
been obtained in regard to the Silurian rocks of that region, but 
not accompanied by the evidence which gives to the knowledge 
acquired that definiteness which is desirable. It is probable, 
however, that when not eroded away or concealed by more re- 
cent deposits, the Potsdam sandstone and perhaps rocks of more 
recent Silurian age occur all along the margins of the Rocky 
Mountains to the Arctic Sea. To what extent still more re- 
cent or Upper Silurian occur over this vast region, our present 
knowledge will not enable us to determine, but the few fossils 
which have been collected indicate that the great Silurian Sea 
extended over much of the northwest. Sir John Richardson 


* The fossils referred to in the present paper are to be found in the Museum of 
the Smithsonian Institution. 
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mentions the existence of conglomerates and sandstones to 
which succeed limestones and clay slates probably of Silurian 
age, and granite. We know that in many localities in the 
mountains, about the sources of the Missouri, the rocks of the 
Potsdam period are composed of sandstones and more or less 
coarse conglomerates. adenesth are clay slates and very 
hard limestones of Azoic age and to these succeed granite. As 
we proceed northward, the evidence of true Lower Silurian 
rocks, gives place to those of Upper Silurian age which have 
furnished a good supply of organic remains. According to Mr. 
Isbister these rocks are well developed around Hudson's Bay, 
Great Slave Lake and River, Lake Winnepeg, &c. He cites 
numerous fossils as belonging to Silurian types, but the species 
are too numerous to mention here. We may simply state that 
so far as our knowledge extends, there is no evidence which 
renders it certain that any portion of the Primodial zone of Bar- 
rande occurs north of lat. 49° though it is quite probable that 
when carefully sought after, it will be found revealed along the 
margins of the mountain elevations to the Arctic Sea. 

As we Leng southward along the line of the mountain ranges 
toward New Mexico, though no fossils have been found, we feel 
safe, acting upon our previous knowledge, in regarding the evi- 
dence as quite clear, that this sandstone occurs in numerous 
localities. 1n our investigations of the geology of the West, we 
have relied on three tests of evidence, viz.: 1st, Paleontological 
evidence, which is the most important, and in most instances the 
only conclusive proof; 2d, Stratigraphical position; 3d, Litho- 
logical resemblance. The last two tests are all we have to rely 
upon to determine the extension of the Lower Silurian rocks as 
we proceed southward from the Black Hills. Having traced 
rocks which we regard of this age south to a point on a parallel 
with the Salt Lake district, we present the following resem- 
blances in lithological characters as probable evidence of their 
existence in Utah territory. 

Prof. Hall in Stansbury’s Report, in several places describes a 
bed of sandstone, corresponding in its lithological characters and 

eological position to the Potsdam sandstone in the Black Hills, 

tansbury Island, (Great Salt Lake) the summit of which is 
three thousand feet in height, is capped with Carboniferous lime- 
stones which rest upon a coarse sandstone or conglomerate. 
Again, north of Great Salt Lake City, the limestone overlies a 
coarse sandstone or conglomerate which almost invariably ac- 
companies it. In several localities as at Promontory Point and 
near Mud Island, the metamorphic strata appear to be overlaid 
by a coarse conglomerate or coarse sandstone which is partially 
altered and assumes the character of a quartz rock. Marcou in 


the third volume of Pacific R. R. Reports, page 156, mentions 
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a sandstone occurring near the Aztec Mountains. He says: 
“We traveled seven miles upon the granite, then a bed of red 
sandstone. Above this the beds of limestone and grey sand- 
stone, belonging to the mountain limestone.” The following 
day “we traveled three miles on the granite, the remainder on 
the Old Red Sandstone.” An excellent diagram illustrating a 
section of the rocks near the mountains above alluded to, accom- 
panies Mr. Marcon’s remarks, which would apply equally well 
to similar beds is: the Black Hills. The great uniformity in the 
physical characters of the different formations over large areas 
which have been examined with care and definite knowledge ob- 
tained leads us to place some degree of confidence in the above 
statements. From lat. 49° to 40° south and east of the dividing 
crest, we have the Potsdam sandstone, then immediately above 
it with remarkable uniformity, a series of beds of limestones, 
containing true Carboniferous fossils. We infer, therefore, that 
both northward and southward the same uniformity of geologi- 
cal structure continued unless we have evidence to the contrary. 

The observations of Dr. J.S. Newberry render it quite prob- 
able that rocks of Lower Silurian age occur along the valley of 
the Colorado. The following paragraphs from a letter addressed 
to the writer by Dr. N., are extracted by permission. “I have 
never collected any unmistakable Silurian fossils in the far west. 
Iam perfeetly satisfied that the lower stratified rocks of the Colo- 
rado section are Silurian, but the only fossils they contain are 
too much changed to be satisfactorily identified. 

The lower rocks above the granite are coarse red sandstones— 
lithologically and stratigraphically corresponding to your Pots- 
dam of the Black Hills. Above these, a great thickness, over 
800 feet of shales, limestones and sandstones and then the first 
Carboniferous fossils. 

Just above the Potsdam (?) is a limestone filled with corals, 
apparently Cheetetes lycoperdon or rather the same with that so 
common in the Trenton with branching stems, formerly included 
in C. lycoperdon, but evidently distinct. On the mountains bound- 
ing the Colorado basin the Carboniferous rocks rest directly up- 
on the granite.” 

We have now considered the Potsdam sandstone in its geo- 
graphical extension over the West as far as we are acquainted 
with its existence, and have pointed out the localities where it is 
revealed. Along the Mississippi Vailey and eastward, most im- 
portant discoveries are made annually, which show it to be de- 
veloped every where, when the conditions are favorable for its 
exhibition. Itis true that in some localities beds of more recent 
age repose directly upon Azoic rocks, but in these cases may not 
the Primordial sandstones lie concealed or be eroded away? The 
researches of Dr. B. F. Shumard in Texas, have shown that the 
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Primordial zone attains a considerable thickness in the southwest, 
and is charged with an interesting group of its peculiar fossil forms. 
The examination of others proved its existence all along the 
Atlantic coast extending westward from Canada to Wisconsin, 
Towa and Minnesota, and thus a great period in the world’s geo- 
logical history formerly supposed to possess but a meagre fauna, 
the first representatives of life on our globe, has already yielded 
very abundant and varied forms. The following is a summar 
of the principal facts and conclusions from our knowledge of the 
Potsdam sandstone in the far West. 

1. We have the most undoubted evidence of the existence of 
that division of the Primordial Zone which is the equivalent of 
the Potsdam sandstone of the New York series, in two import- 
ant ranges of mountains, outliers of the great Rocky Moun- 
tain chain. Al] the fossils are well known Primordial types and 
at least two species are identical with forms occurring at the typi- 
cal localities of this period in the Eastern States. The others are 
forms closely allied to species found in the equivalent rocks both 
in this country and in Europe. 

2. This division of the Primordial Zone, as a rule, appears as 
an underlying formation when the conditions are such as to 
expose it to view, from the Atlantic coast to the crest of the 
Rocky Mountains, and probably farther. Localities doubtless 
do oceur where rocks of more recent age than the Potsdam sand- 
stone rest directly upon the Azoic or granitic rocks below, but 
these facts do not militate against the general rule. Having 

roved its existence in two important ranges of mountains from 
its organic remains, by means of lithological resemblance and 
rene os position, we have with considerable confidence, 
traced it by personal observations throughout the mountainous 
district comprised within lat. 40° and 49°, and lon. 108° and 
112°. From these facts and the observations of reliable explor- 
ers in different parts of the West, we think we are warranted in 
the belief that this rock is exposed all along the margins of the 
Rocky Mountain range when not eroded away or concealed by 
overlying formations. How far westward of the dividing crest 
of the Rocky Mountains it extended we have no data for deter- 
mining, nor can we hope to have where eruptive rocks seem to 
predominate. As yet we have not known the Potsdam sand- 
stone to be eis 9 except along mountains with a true granite 
nucleus. 

3. Wherever this rock occurs we are struck not only with the 
singularity of the organic remains, but also with the remarkable 
uniformity in the nature of the sediments and the general litho- 
logical appearance, compared with its equivalents in more east- 
ern localities. We do not believe this to be due to currents of 
water bearing the materials from far eastern lands, but that the 
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sediments were obtained from the vicinity and that the unifor- 
mity in their character arises from the nature of underlying rocks 
from which they were derived. 

The Potsdam sandstone is everywhere composed of calca- 
reous and silicious matter, granular quartz, ferruginous material 
in great quantities, also pebbles of various kinds worn and un- 
worn, with now and then seams and layers of argillaceous mate- 
rial. We find in the Azoic rocks below an abundance of lime- 
stone, clay slates, mica schists, seams of white quartz, granite 
composed largely of feldspar and we can readily detect the source 
of the fragmentary masses which form the conglomerates. We 
also know that while nuclei of certain mountain ranges on the east- 
ern slope are composed of a massive feldspathic granite, a great 
thickness of more recent or overlying rock, forming the lower 
and smaller ridges are composed of a kind of “ rotten granite ” 
which is so full of the hydrated oxyd of iron that it readily de- 
composes on exposure to the atmosphere. We therefore believe 
that the source of all the sediments composing the Primordial 
rocks in the west can be traced to the underlying rocks in the 
vicinity. 

4, There are no indications of long continued deep water in 
the Primordial sea so far as the West is concerned. If we ex- 
amine the lower part of the Potsdam sandstone we find that the 
physical conditions which ushered in this period were quite 
violent, as is shown by the conglomerate character of the rock. 
Passing upward this conglomerate graduates into a rock com- 
posed of granules of quartz and small plates of mica cemented 
with calcareous matter, and about midway in the formation we 
have a fine, very ferruginous calcareous sandstone, in thin 
layers, filled with fossils in a very good state of preservation. 
The condition of the organic remains, the fineness of the sedi- 
ment and the perfect horizontality of the laminz of deposition 
indicate a short period at least, of quiet water. As we continue 
upward the rocks begin to show the shifting nature of the cur- 
rents, shallow water and perhaps a proximity to land, by ob- 
lique laminz of deposit, ripple markings and fucoidal remains. 
The upper portion of this rock contains no fossils, nor were the 
8 pe conditions such as to have preserved them even if they 

ad existed. 

5. There seem to be evidences of a gradual thining out of the 
Primordial sandstone in its far western extension, as also of all 
the Paleozoic formations. According to Dr. Owen the Protozoic 
sandstones in Minnesota are at least 500 to 600 feet in thickness, 
and in Iowa, Professor Whitney estimates them at from 250 to 
400 feet. In Tennessee Prof. Safford finds several thousand 
feet of rocks, which he refers to this age, and in Texas where they 
seem to be quite well exhibited and to yield a large number of 
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fossils, Dr. Shumard gives them as only about 500 feet. In the 
Rocky Mountain district they are seldom more than 80 feet 
and never over 200 feet. Indeed all the Primary fossiliferous 
rocks are but thinly represented there, while the lower Secondary 
formations begin gradually to increase in force until all along 
the eastern slope we have an enormous development of the 
upper Secondary and Tertiary with an aggregate thickness of 
from 8000 to 10,000 feet. 

6. So far as we yet know there is no unconformability in any 
of the fossiliferous sedimentary rocks of the northwest from the 
Potsdam sandstone to the summits of the true Lignite Tertiary. 
There are proofs of two great periods of disturbance which 
had a marked influence upon the physical geography of the 
West. The one occurred prior to the deposition of the Potsdam 
sandstone when the Azoic or granitic rocks were elevated into a 
more or less inclined position and the other and most important 

eriod took place at the close of the accumulation of the great 

ignite Tertiary deposits when the great lines of fracture were 
produced and the massive nuclei of the mountain ranges were 
raised above the surrounding country. 

7. What changes took place in the physical geography of 
the West during the long period which must have elapsed after 
the deposition of the Potsdam sandstone until the commence- 
ment of the Carboniferous age, we have very few data to deter- 
mine. We are inclined to think that this portion of the West 
at least was elevated above the water level during the greater 
~ of that period; the numerous indications of shallow water 

uring the accumulation of the Potsdam sandstone, and the al- 
most entire absence of rocks of intermediate age over so large an 
area further strengthens that opinion. It is true that in the far 
Northwest we have proofs that the hiatus is partially filled, but 
in the South and Southwest the evidence is still more meagre. 
Near the Humboldt mountains in Utah Messrs. Meek and 
Engelmann have detected proofs of Devonian rocks but they are 
not known to be largely developed, and on the western declivity 
of the El Paso mountains Dr. G. Shumard found “ well marked 
strata of the inferior Silurian system corresponding in age to the 
Blue Limestone of Cincinnati and the Hudson River group of 
the New York series.’* But so far as our present knowledge 
extends, rocks of intermediate ages do not form a prominent 
feature in the geology of the west. 

Smithsonian Institution, Washington, Nov., 1861. 


* Transactions of the Academy of Sciences, St. Louis, vol. i, No, 2, page 288, 
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Art. X.—On the Reactions of Ethylamine and Diethylamine; by 
M. Carey Le, Philadelphia. 


THE materials for the following examinations were prepared by 
the action of nitrate of ethyl upon ammonia in sealed tubes, in 
the manner which I have described in a previous number of this 
Journal. The bases were separated from each other by means of 
picric acid. 


ErHYLAMINE. 


In order to ascertain the purity of the ethylamine used, and 
further to test the exactness of the separation by means of picric 
acid, another platinum determination was made with great care. 
It gave the following results, 


1:3911 grms. substance gave, platinum, *5457 
This corresponds to, per cent 39°23 
Theory requires 39°29 


A result which taken in connection with analyses already pub- 
lished seems conclusive. 


Reactions of Ethylamine. 


The reactions of ethylamine with metallic solutions have been 
more studied than those of the other ethyl bases; the following 
however do not seem to have been previously described. 


Gold, terchlorid, reddish precipitate, easily soluble in ex- 
cess of precipitant. 

Ruthenium, sesquichlorid, no precipitate, either immediate or by 
standing 48 hours. The action of 
ethylamine differs from that of ammo- 
nia not only in producing no precipi- 
tate, but also in this, that the liquid 
after treatment by ammonia, acquires 
a lilac or lilac brown color, whereas 
after treatment with ethylamine it 
assumes a greenish brown or olive 
shade. 

Palladium, protochlorid, an immediate highly crystalline precipi- 
tate which redissolves in part, in excess 
of the precipitant, forming a colorless 
solution. 

Uranium, nitrate, yellowish precip. insoluble in excess of 
precipitant. 

Cerium, protochlorid, perfectly pure protochlorid of cerium pre- 
pared according to Holtzman’s modifi- 
cation of Hermann’s method, gave a 
dirty precipitate insoluble in excess of 
the precipitant. 


| 
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Cerium,nitrate of protoperoxyd, light brown precipitate, insoluble in ex- 
cess of the precipitant. 
Gluciaum, sulphate of glucina, white, insoluble in excess. 
Zirconium, chlorid of zirconia, white, insoluble in excess. 
Molybdenum, protochlorid, reddish brown, insoluble in excess, 
* ichlorid, reddish brown, insoluble in excess. 


While the analogies which unite ethylamine to ammonia are 
extremely well marked, the differences in their reactions are also 
very on defined. Like ammonia, ethylamine redissolves its 
precipitates from salts of copper, of zinc and of silver, but it also 
redissolves precipitates from solutions of gold, ruthenium and 
aluminum which ammonia does not. It is, on the other hand, 
incapable of redissolving the precipitates from solutions of co- 
balt, nickel and cadmium. Towards protosalts and salts of pro- 
toperoxyd of cerium, glucinum, zirconium, protochlorid and 
bichlorid of molybdenum, peroxyd of uranium, bismuth and 
antimony, its behavior is similar to that of ammonia. 

It was a matter of interest to observe whether the substance 
produced by the reaction of ethylamine on solution of terchlorid 
of gold would exhibit any analogy with that resulting from treat- 
ment by ammonia, viz., fulminating gold. The ee caused 
by ethylamine readily dissolved as above stated in excess of the 
precipitant, this at a gentle heat dried up to a yellow mass, which 
when heated, melted, turned red, emitted dense white fumes and 
left a brown spot. No sudden decomposition took place. 

The following is a well marked distinctive reaction between 
ammonia and ethylamine. If bichlorid of tin be treated with 
ammonia, a precipitate is obtained which scarcely shows any 
disposition to redissolve in even a large excess of the sia itant. 
But with ethylamine the precipitate redissolves easily. th the 
case of ammonia the presence of salammoniac renders the pre- 
cipitate from a stannic solution, according to Rose, altogether 
insoluble, whereas in the case of ethylamine, a considerable pro- 

rtion of chlorhydrate of ethylamine may be added without 

iminishing the solubility of the precipitate. 

Ethylamine, like ammonia, has the property of reddening an 
alcoholic solution of dinitronaphthaline. 


DreTHYLAMINE, 


The action of nitrate of ethyl upon ammonia is particularly 
well suited for obtaining diethylamine on account of the rela- 
tively large proportion obtained at once. Further experience, 
since I publighed that process, has shown me that the product is 
even larger than I supposed. The quantity of diethylamine pro- 
duced is fully as great as that of ethylamine. 

Am. Jour. Scr.—Szconp Serres, Vou. XXXIII, No. 97.—Jan., 1862. 
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Diethylamine obtained by that process was purified by solution 
of its picrate in ether. A specimen of platinum salt analyzed 
gave, 


Reactions of Diethylamine. 


t 35°45 per cent, theory requires 35°45. 


The reactions of diethylamine with metallic solutions have 
not hitherto been examined. The following were observed: 


Cerium, protochlorid, 


dirty white precipitate, insoluble in excess 
of the precipitant. 


“nitrate of protoperoxyd, light brown precipitate, insoluble in excess 


Zirconium, chlorid of zirconia, 


Gold, terchlorid, 
Ruthenium, sesquichlorid, 


Palladium, protochlorid, 


Platinum, protochlorid, 


“ bichlorid, 
Molybdenum, protochlorid, 
bichlorid, 
Copper, sulphate, 
Silver, nitrate, 
Zinc, sulphate, 


Cadmium, sulphate, 
Nickel, sulphate, 


Cobalt, protochlorid, 


Aluminium, alum, 
Chromium, chrome alum, 


Lead, acetate, 


of the precipitant. 

white precip., insoluble in excess. 

brownish red precipitate, easily soluble in 
excess of precipitant. 

no precipitate. The color of the solution 
presents the same characteristics as in 
the case of ethylamine. 

no precipitate from a somewhat dilute 
solution, but the deep red liquid is in- 
stantly decolorized. 

no precipitate from a moderately concen- 
trated solution. Hydrochlorate of di- 
ethylamine dissolves in protochlorid of 
platinum to a clear solution, so that if 
a diethylamine base analogous to Mag- 
nus’ Green Base exists, it must be very 
soluble. 

No precipitate unless both solutions are 
very concentrated. 

red brown, insoluble in excess of precipi- 
tant. 

red brown, insoluble in excess of precipi- 
tant. 

Blue precipitate, very sparingly soluble in 
excess of the precipitant. 

Brown, easily soluble in excess of the pre- 
cipitant. 

White, insoluble in excess of the precipi- 
tant. 

Same reaction. 

Pale green, insol. in excess of the precip- 
itant. 

Blue, insoluble in excess of the precipi- 
tant. 

White, soluble in excess. 

Bluish grey, insoluble in excess. 

A small quantity produces no precipitate, 
a large quantity a white precipitate 

insoluble in excess. 
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Lead, nitrate, An immediate precipitate insoluble in 
excess. 

Mercury, protochlorid, White, insoluble in excess. 

Tin, protochlorid, Same reaction. 

“ Fichlorid, White, soluble in excess. 

Glucina, sulphate, White, insoluble in excess. 

Manganese, protosulphate, Pale brown, insoluble in excess. 

Magnesia, sulphate, White, insoluble in excess. 

Iron, sesquioxyd, ammonia _ Brick red, insoluble in excess. 

alum, 
Antimony, chlorid, Brick red, insoluble in excess. 
7 tartar emetic, At the first moment no precipitate, then 

a cloudiness and finally a heavy precip- 
itate. 

Bismuth, nitrate, White, insoluble in excess of precipitant. 

Uranium, nitrate, Yellow, insoluble in excess. 


Some of these reactions are highly interesting. It has been 
already shown under the head of ethylamine that in addition to 
the differences already known to exist between its reactions, and 
those of ammonia, its behavior towards solutions of gold and 
ruthenium is highly characteristic. We now see that diethyl- 
amine, not only resembles ethylamine in these properties, but 
shares with it its remarkable capability of redissolving precip- 
itates of alumina. Ethylamine and diethylamine moreover re- 
semble each other and differ from ammonia in their reactions with 
cadmium, nickel, cobalt, and bichlorid of tin. They both act like 
ammonia towards solutions of glucina, zirconia, protoxyd and 
protoperoxyd of cerium, peroxyd of uranium, protoxyd and deu- 
toxyd of molybdenum and many other metals. The only oxyds 
which all three are capable of redissolving are those of silver and 
copper. Silver dissolves abundantly in all three; copper much 
more sparingly in ethylamine than in ammonia, while in diethyl- 
amine this property almost disappears, a faint blue color indicates 
the solution of a mere trace. Unless the aqueous solution of 
oe is strong, not even a trace of copper is taken up 

It. 

"The action of diethylamine on terchlorid of gold was further 
examined to ascertain if the resulting compound had any prop- 
erties corresponding with those of fulminating gold. The clear 
yellow solution obtained from solution of terchlorid of gold by 
treatment with diethylamine, dried up to a somewhat crystalline 
deliquescent mas? which when heated, decomposed without the 
slightest explosion. 


It is evident from the above that the relations which exist be- 
tween ethylamine and diethylamine are much closer than those 
between ethylamine and ammonia. In fact, in all the above 
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reactions, they differ in their behavior to palladium and zine 
salts only. Protochlorid of palladium is precipitated by ethyla- 
mine and not by diethylamine: zinc precipitates are redissolved 
by ammonia and ethylamine, but not by diethylamine. In view 
of this remarkable analogy, all clearly distinctive reactions ac- 
quire an interest, and the following which I have observed, is 
very well marked. 

If protochlorid of mereury be protien with a very la 
excess of ammonia, the precipitate readily dissolves on the addi- 
tion of a little acetic acid, the liquid remaining very strongly 
alkaline. Ethylamine behaves in the same way, but the precip- 
itate caused by diethylamine does not redissolve under the same 
circumstances. Acetic acid may be added, in fact, until the liquid 
a decidedly acid reaction without causing a solution. 

iethylamine shares the property of ethylamine and ammonia 
of reddening alcoholic solution of dinitronaphthaline. 


The analysis of the platinum salts of the ethyl bases requires 
great circumspection in the application of heat, as they decom 
at a far lower temperature than the chloroplatinate of ammonium. 
The diethylamine salt blackens at a temperature at which the 
upper part of the porcelain crucible remains cool enough for it to 
be lifted by the fingers. 


Action of Iodine on Ethylamine and Diethylamine. 


When aqueous diethylamine is poured over iodine in powder, 
it becomes milky and there collects at the bottom of the vessel a 
black substance in thick oily drops. These when heated in a 
platinum spoon give off first violet vapors of iodine, then thick 
white clouds and finally leave a carbonaceous residue. If this black 
substance be boiled a few minutes with a large excess of caustic 
soda, it emits an odor not unlike that produced by the combus- 
tion of phosphuretted hydrogen, diminishes in volume, and 
becomes thicker, so much so as to solidify on cooling. It then 
when heated, gives off no violet vapors, but only thick white 
clouds, swells up and leaves an enormously bulky residue of 
carbon. Ethylamine exhibits a nearly similar reaction. In 
neither case has the resulting substance the slightest explosive 
properties, as might be expected from the reaction of ammonia 
under similar circumstances. 

The compound formed in the case of ethylamine has been 
examined by Wurtz and found to have the formula C,H,I,N. 
By this result, the researches of Gladstone into the constitution 
of. the so-called iodid of nitrogen, reliable in themselves, are 
supported. The latter chemist found for the explosive substance 
formed by the action of iodine on ammonia, the constitution 
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HI,N. The action of iodine is consequently in both cases ex- 
pe A analogous, two atoms of hydrogen are replaced by two of 
iodine. 

Gilm therefore seems to be in error in asserting that no sub- 
stitution-product from ethylamine onnanee to so-called iodid 
of nitrogen (biniodamine) can be obtained.* 

This iodine substitution-product from ethylamine and diethyl- 
amine, cannot, unfortunately, be obtained in a state of purity 
sufficient for reliable analysis, otherwise the examination of the 
diethylamine product would be interesting. For in ethylamine, 
there are two atoms of the hydrogen of the ammonia type 
remaining, 

C,H, 
H }N 
H 
and there is no difficulty in supposing them to undergo a substi- 
tution by iodine. But in diethylamine there remains but one— 
C,H, 
ts 
H 

Nevertheless diethylamine under the action of iodine affords a 
substance exactly resembling that produced from ethylamine. 
To effect the analysis of a substance Sootads an equivalent in the 
neighborhood of 300 so as to speak with confidence of the pres- 
ence or absence of a single equivalent of hydrogen, it would need 
to be obtainable in a state of perfect purity. This however has 
not so far been possible. 


Tsomorphism of Ammonias. 


A few experiments made in this direction gave the following 
results : 

Ethylamine alum.—Octahedra of sulphate of ethylamine and 
alumina were obtained. 

Tartrate of diethylamine and soda.—In order to determine 
whether diethylamine was capable of replacing ammonia in the 
magnificent crystalline forms of the double tartrates, this salt 
was formed, but whether crystallized from water or from weak 
alcohol, only needles could be obtained. 

Sulphate of diethylamine and zinc.—In order to determine if 
diethylamine was capable of replacing ammonia in Mitscherlich’s 
group of double sulphates, RO, SO, +MOSO,+6HO; with the 
characteristic crystal-form, the double sulphate of zinc and 
diethylamine was formed. A deliquescent solution was obtained 
which in vacuo over sulphuric acid afforded a crystalline mass, 
from which no conclusion as to isomorphism could be drawn. 


* Jahresbericht der Chemie, 1858, p. $40. 
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Reaction of Ethyl bases with Dr. Knop's new hydrofluosilicic acid, 
2HFI+Si,Fl,. 

In the Chemisches Centralblatt for August 21, 1861, Dr. Knop 

ublishes an account of a very interesting combination which he 
oe obtained by the action of peroxyd of copper and metallic cop- 
er on silicofluoric aleohol, and subsequent removal of the copper 

y sulphydric acid. He thereby obtains an acid 2HF1+Si a7 
which exhibits different properties from ordinary hydrofluosilicic 
acid, 3HF1+2SiF1, and which he thinks may prove a valuable 
reagent. It precipitates according to its discoverer, potash and 
soda completely fron: their solutions, while with sulphate, chlor- 
hydrate, phosphate and oxalate of ammonia, it gives no precipi- 
tate. It appeared to me to be of interest to examine the behavior 
of this reagent with some of the ethyl bases. I prepared some by 
Dr. Knop’s process; with it obtained immediate precipitates with 
carbonated and caustic alkalies, hydrochlorate of ammonia af- 
forded no precipitate—results in accordance with his. 

Caustic ammonia, afforded the following results: When the 
acid was in excess, no precipitate was formed, but where the 
ammonia was in excess, a very abundant caseous precipitate was 
obtained, which showed little disposition to dissolve in an excess 
of precipitant, even by standing and with the application of heat. 
Cloth ydrie acid dissolved it somewhat better but still left a con- 
siderable portion undissolved. 

Ethylamine, when the acid was in excess did not give a pre- 
cipitate, but when the ethylamine was in excess, the mixture by 
standing a while, coagulated to a jelly so stiff that the test glass 
could be inverted, and this with scarcely any loss of transparency. 
In an excess of the new acid, this jelly redissolved with the 
exception of a few flakes. 

Diethylamine exhibited almost the same reaction as ethy]l- 
amine, except that the jelly was less transparent, and the solution 
in excess of the reagent less complete. The acid gives no pre- 
cipitate with either the chlorhydrate of ethylamine or that of 
diethylamine. In this respect therefore these ethyl bases resem- 
ble ammonia. 


Art. XI.—On Nitrate of Ethyl; by M. Carry Lua, Philadelphia. 


Action of Reducing Agents. Acetic Acid and Iron.—Acetic acid 
mixed with nitrate of ethyl was made to act on iron filings. 
On the application of a gentle heat a violent action set in, and 
most of the nitrate of ethyl was driven off undecomposed. The 
tube of a Liebig’s condenser was therefore attached so that the 
distillate might constantly flow back, and heat was applied until 


i 
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the whole of the nitrate of ethyl was acted on. A considerable 
quantity of deutoxyd of nitrogen was evolved and some nitrite 
of ethyl. Finally caustic soda was added and the gaseous pro- 
ducts were conducted into water. A very considerable quantity 
of ammonia was thus obtained but no ethyl bases could be dis- 
tinguished. 

rom a considerable number of experiments I am disposed to 
think that the ethyl bases are produced in but a limited number 
of reactions, and that in many cases when they would seem to 
be possible products, ordinary ammonia is alone formed. For 
example, it appeared not improbable, that by acting on dry 
ethylosulphate of ammonia* C,H,(NH,)O0,2SO, ; with caustic 
lime, ethylamine would be formed simultaneously with hydra- 
ted sulphate of lime CaO SO,+2HO, according to the equation 

C,H, (NH,)0, 280,-++CaO= (Ca0 80,-+2H0) + N,80,t 

2 
but experiment showed that this was not the case, ammonia alone 
was disengaged. 

Sodiume—'The evolution of both deutoxyd of nitrogen and 
nitrite of ethyl indicate that by the reaction of iron and acetic 
acid the nitric acid in combination with the ethyl may be deprived 
not only of one, but even of three atoms of oxygen. In view of 
this easy and far reaching reduction, it is curious to find that 
nitrate of ethyl is scarcely acted upon by metallic sodium which 
even retains its lustre for some time when immersed in the ether. 
If a few drops of alcohol be added to the nitrate of ethyl, the 
sodium attacks the alcohol and when this is exhausted the sodium 
remains in the liquid for hours, as brilliant as a piece of silver. 


Production of a Saccharoid Substance ?—When nitrate of ethyl 
is made to act upon ammmonia in sealed tubes, secondary pro- 
ducts appear to be also formed. When the hydrochlorates of ethyl 
bases shasloed in this way are evaporated down previously to 
final distillation with caustic alkali, they are brownish and did 
a strong odor of burnt sugar. The residue after distillation was 
examined for sugar or allied substance, but it could not then be 
detected and the odor had disappeared. 

Boutlerow has. Jately describedt a remarkable reaction which 
indicates the probable poe of a sugar for the first time by 

lete synthesis. It was obtained by the action of alkalies 


com 
on €,H,@,. It seems possible that dioxye- 
thylene might, in the reaction of nitrate of ethyl on ammonia, 


* By exposure over sulphuric acid in vacuo for several weeks, crystals of ethylo- 
sulphate 7 pacvatetat near an inch in length and diameter were obtained. 

+ Ethylamine is capable of forming an anhydrous carbonate and probably also an 
anhydrous sulphate. 

¢ Bulletin de la Soc. Ch. de Paris, No. 5, Seénce du 26 Juillet, 1861. 
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be found in small quantities and lead, when the crude contents 
of the pressure tubes are first distilled with caustic alkali, to the 
formation of a substance analogous to Boutlerow’s methylenitane 
in the ethy] series. 


Further remarks on the preparation of the Ethyl bases by means of Nitrate 
of Ethyl, and their separation. 


Frequent repetition of the process which I have previously 
described* confirms me in my opinion of its advantages. Nitrate 
of ethyl is obtained easily and abundantly. From 480 grammes of 
alcohol of 40° Baumé, I have obtained 231 of nitrate of ethy], and 
even a still larger proportion. It is essential in operating upon 
quantities of half a litre or over, of the mixture of alcohol and 
nitric acid to first raise the alcohol to a boiling heat and dissolve 
the urea in it, and then add the nitric acid, otherwise it may 
attack the alcohol while the urea remains undissolved at the bot- 
tom of the vessel, and thus cause the whole process to fail. I 
have prepared six or seven pounds of nitrate of ethy! in this way 
with very little trouble. 

In acting upon the nitrate of roe with ammonia, it is neces- 
sary that the pressure tubes should be extremely strong and 


should never be more than one-half full. Saline baths are not 
to be used. 
Triethylamine appears to be only an occasional product of this 


reaction. 

In employing the process which I have recommended for 
removing the ammonia, viz: converting the mixed bases into 
sulphates and exhausting with absolute alcohol, it does not 
answer well to add sulphuric acid to the crude products obtained 
from the pressure tubes, because it is impossible to know the 
exact quantity of sulphuric acid required to expel the nitric acid. 
If too little be employed, some nitrate of ammonia might remain 
and dissolve in the alcohol. If too much, bisulphate of ammonia 
may be formed, and this likewise would dissolve to some extent 
in the alcohol and contaminate the product. It is therefore ne- 
cessary to distil the crude products with caustic alkali, neutral- 
ize exactly with SO, and then evaporate to dryness and exhaust 
with alcohol as described in the paper here referred to. 

In employing pictic acid to —— the ethyl bases, each 
picrate, after having been purified by recrystallizations, is to be 
treated with chlorhydric acid. The greater part of the picric 
acid separates, and a further portion by evaporating the liquid. 
Some however remains, and it is important to get rid of it, be- 
cause picric acid when distilled with aqueous caustic alkali 
evolves ammonia, which would thus contaminate the ethyl base. 


* This Journal, July, 1861. 
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This is effected as follows. After the chlorhydrate of the ethyl 
base has been evaporated as far as possible without crystalliza- 
tion, a very little carbonate of potash is to be added and the 
solution stirred at intervals. Almost every trace of picric acid 
is thus precipitated. 

In the final distillation of the chlorhydrate with caustic alkali, 
if there remains any trace of picric acid, an infinitesimal quantit. 
is apt to be carried over, imparting a yellow tinge to the distil- 
late. This may be prevented by adding before distillation a 
very small quantity of animal charcoal. 


Art. XII.—The Distinguishing Features of Comets considered as 
Phases of an Electrical Discharge resulting from Excentricity of 
Orbit ; by Bens. V. MARSH. 


In the number of this Journal for May, 1861, I endeavored to 
show that an auroral streamer is a current of electricity, which 
originating in the upper portions of the atmosphere and follow- 
ing upward the magnetic curve which passes through its base, 
sometimes extends to a height of at least five or six hundred 
miles, thus reaching far beyond the supposed limits of the atmo- 
sphere, and that the current carries up with it, at nearly its own 
velocity, particles of matter which being rendered luminous by it 
serve to show its position. Assuming this to be true, I ventured 
the suggestion that the tail of a comet is probably of the same 
nature, it being simply an electric current rendered visible by 
its own illumination of a stream of particles which it is continu- 
ally transporting with nearly the velocity of electricity itself 
from the atmosphere of the comet. The object of this paper is 
to present some considerations which seem to confirm this view. 

omets must either be peculiar in their constitution, or else 
the features which so remarkably distinguish them from other 
members of the solar system must be the result of some peculiar 
influence acting solely upon them. The former seems highly 
improbable because, with the exception only of the planets, every 
considerable mass which is known to belong to the solar system, 
or even to visit it aap “nage is found to be a comet, and we 
can scarcely imagine that all these masses of matter moving 
about the sun in every possible direction and approaching from 
every variety of distance and thus likely to include every 
variety of material to be found in the solar system should all 
agree in any peculiarity of composition not to be found in any 
one of the planets. In viewing the whole solar system the com- 
etary condition appears to be the rule and the planetary the excep- 
tion—indicating that all the members of the system are capable 
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of putting on the cometary condition, but that in the planets 
circumstances have not favored its development. Now, except- 
ing the peculiar cometary appearances, the only feature in which 
it is known that all comets agree with one another and differ 
from the planets is the excentric form of orbit—the distance 
of a planet from the sun is almost constant, that of a comet variable 
—and it is to the variation in the comet’s distance from the sun, 
and the resulting contrast of condition whilst in different parts of 
the orbit that I would attribute the development of the comet- 
ary phenomena. 

A planet revolves about the sun at a nearly uniform distance 
and the action of the sun’s rays upon it is nearly constant 
throughout the whole of its revolution, and, so far as their effects 
are concerned, it must attain a condition of permanent and 
stable equilibrium. On the other hand the aphelion distance of 
a comet is many times as great as its perihelion distance—its mo- 
tion being virtually a vibration to and from the vicinity of the 
sun, rather than a revolution about it—and since the amount of 
light and heat received from the sun diminishes as the square of 
the distance increases, the comet must alternately be subjected to 
conditions of the most extreme contrast. For example, the 
distance of Halley’s comet when in perihelion is 56 miilions of 
miles—in aphelion 3370 millions; so that in the former position 
it receives in a given time 3600 times as much heat and light as 
in the latter. But the lengths of time during which these ex- 

sures continue also differ as widely. In aphelion the motion 
1s so slow that it takes 64 years to pass over one heliocentric 
degree of its orbit, while in perihelion the same angular distance 
is passed in 15°7 hours—so that during a long series of years this 
comet remains exposed to the cold of these distant regions (the tem- 

erature of wah may perhaps descend to a point of which we 

ave no conception) while it is receiving but little light and 
heat from the sun. This cooling process must continue long 
after it has passed its aphelion because its return is at first so 
exceedingly slow that it must continue to lose by radiation more 
heat than it receives from the sun. So that it is only when the 
time for its perihelion passage approaches quite nearly that the 
lowest temperature of the mass is attained. It then rushes to- 
wards the sun with rapidly accelerated velocity and in a condition 
contrasting most strongly with that which it must assume when 
in perihelion. This contrast may not be confined to difference of 
temperature, but the long deprivation of the solar rays may lead 
to the attainment of a different condition in reference to the 
other forces of which the sun seems to be the source. Being 
precipitated into the immediate vicinity of the sun in this ex- 
tremely negative condition the solar action upon it must pro- 
duce changes of the most violent kind, and since all change 
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tends to evolve heat, electricity and light, we need scarcely be 
surprised that these are developed on a scale of grandeur far 
ie anything with aren 4 we are acquainted upon the 
earth. 

That small perihelion distance is not the controlling element 
is shown by the total absence of the cometary character in 
the inferior planets, whose orbits lie wholly within the perihe- 
lion of many of the comets. Even the great comet of 1825 
came but little within the orbit of Mars; and that of 1729 had 
a perihelion distance of 404310, being thirteen times that of 
Mercury and almost equal to that of Jupiter. So that we see 
in Mercury a near approach to the sun without the cometary 
character—and in the comet of 1729 we see the cometary 
character without a near approach to the sun. Excentricity 
on the other hand seems to be absolutely essential. All comets 
move in excentric orbits, and we have no instance of great 
splendor without great excentricity. Size, perihelion distance 
and, perhaps, difference of constitution are modifying elements, 
and we may, therefore, have comets moving in very excentric 
orbits without becoming conspicuous, but inspection of the table 
below will show that all the most splendid comets have orbits 
of extremely great excentricity. 

Whilst the contrast of condition above referred to evidently 
originates from excentricity and cannot have place without it, 
it 1s equally clear that it must be modified by perihelion dis- 
tance—and that the excentricity remaining the same, the less 
the perihelion distance the greater must be the contrast—the 
proportionate loss of heat by radiation increasing with the tem- 
— of the mass—and a diminution of perihelion distance 

eing equivalent to an increase in the power of the sun’s rays, 
and, consequently, adding to the brilliancy of the results. e 
must therefore expect the greatest splendor when extreme ex- 
centricity is combined with very small perihelion distance. The 
comets of 1843 and 1680, two of the most splendid on record, 
afford examples of this combination. 

In order to ascertain whether these views harmonized with 
observed facts, I have prepared the annexed table in which will 
be found, 

Ist. The planets, with the extremes and mean of the Asteroid 
group to No. 55 inclusive. 

2d. All the comets the periods of which are known. 

3d. Donati’s comet, and seven others, being the only conspicu- 
ous comets the excentricities of which are given in J. R. Hind’s 
“Catalogue of the Orbits of all Comets hitherto computed,” pub- 
lished in 1852. 


In the following figure ACBD represents the elliptic orbit of a comet— 
S the sun’s place. AB the major axis—CD a double ordinate through 
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S.—ab a straight line passing through S and meeting the curve in the 
points a and b, and making but a very small angle with AB. 


Let t= time occupied by the comet in passing from a to A. 
‘ “ “ 


v= * bto B. 
7 = light and heat received in a given time by the comet at a. 
“ “ “ 


Then since the angle BS is very small we may without material 
error assume that Sb==SB, Sa=SA, and that the sectors BS and ASa 
are to each other as the triangles BSd and ASa. Also consider 7 and J’ 
constant during the times ¢ and ?¢’ respectively. 

Then since the radius vector describes equal areas in equal times, 
¢:t’:: sector ASa: sector BSb:: triangle ASa: triangle BS: : Sa? : 
Therefore ¢: t’::Sa?.:8b?, But since the light and heat received in 
& given time vary inversely as the square of the distance, 

3: 8a? 8d? 

Therefore, 
and hence, ti= 
But i represents the total amount of light and heat received by the comet 
in passing from a to A; and ?'l’ represents the total amount of light and 
heat received by the comet in passing from 6 to B, and since, if for AB 
and ab we substitute any other two straight lines intersecting each other at 
a very small angle in S, the same reasoning will apply, it follows that the 
whole amount of light and heat received by the comet while passing from 
D, through its perihelion at A, to ©, is equal to that which it receives 


| 


during its passage from C, through the aphelion point B, to D—and 
since the times occupied are to each other as the areas of the segments 
DAC and CBD, the ratio which these areas bear to each other affords 
a measure of the average contrast in the amount of light and heat re- 
ceived by the comet in a given time on the two sides of the line CD,_— 


that is, in what we may for convenience term the aphelion and perihelion 
parts of its orbit respectively, So that this ratio seems to furnish the fair- 
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’ est measure of the effects to be anticipated from excentricity of orbit. I 
have, therefore, given this ratio in the table—as well as that of the aphe- 
lion to the perihelion distance—and the square of the latter ratio, rep- 
resenting the relative amounts of light and heat received in a given time 
in perihelion and aphelion. 


| Ratio of Light} Ratio of 

and Heat re- |time spent 
Excen- |Perihel’n| to (ceived in a giv-jin aphelion 
tricity. |distance. riheliou!®" time in peri-| part of or- 
go helion to sameb.t to same 
| ‘| in aphelion. jin perihel’n 


000682) 0°7184 1°04 
0:00872)\29°7744 104 
001678) 09832 4 1°20 
004660) 18-2885 1:2: 
004822) 49519 1°21 
005608) 90044 1:25 
009325) 13816 145 
0°20562) 0°3075 2°30 


0°04608) 2°1627 1-20 


Venus, 
Neptune, 
, Earth, 
Uranus, 
Jupiter, 
Saturn, 
Mars, 
‘Mercury, 


‘Harmonia —least 

excentric of group. 

Mean of group me 

55 inclusive. 

< Polyhymnia-most 
lexcentric of group. |Period. 

Comet, 0'55502, 1°7000 | years. 

Vico’s ** - {061765 1:1864 54“ 0. 
E/Biela’s “ - |0°75700) 0:8564 
|\Brorsen’s “ - |0°79446) 06500 


0°16480) ...... 
0°33699) 1:9009 


“2\Encke's “ - |0:84767| 03374 
Olbers’s “ 1815/0°98122; 1°2129 7 

Pons’s 1812/0°95454; 0°7771 704 “ Visible to naked| 
eye—conspic- 
uous tail. 


DeVico’s “ IV, 1846)0°96225, 0°6637 733“ Just visible to 
4 naked eye. 


ear group. 


~ 
> 


0°96739; 0°5866 764 “ Brilliant — tail 
30° long. 


nty-fi 


Brorsen’s “ V,1847|0°97256) 0°4879 


Comet of 15821 115 733 3065 “ Fine. 

“ 0°6334 171 1336, 401 “ Pretty conspic’s. 

1825— IV.|0-99587| 12408) 433 188165} 5271/4386 “ Bright, with con- 

spicuous tail. 
18ll1— 1,/0°99541) 1:0354 434 188625 7132) 875 “ A splendid ob- 
ject--tail 25° 
ong, 6° broad. 
1858— VJ0°99679|) 05785. 624 389376 8925/2000 “ The splendid co- 
met of Donati. 
1769. 0°99925} 0°1227 2662 7087048} 108000\3090 “ Tail 100° long. 
1843— 10 99989! 186738) 848686158] 2000000, 376 “ Tail 65° long— 
seen in daytime 
near the sun, 
1680. 0°99999| 0:0062) 137178 18816489884/40000000/8800 “ Object of univer- 
sal attention— 
tail 70° to 90° 
long. 


‘onspicuous comets to which elliptic orbits have been Seven 


assigned, but the periods of which are uncertain. 
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From the above table it appears that of the comets of short 
period, all of which are inconspicuous, the highest ratio of the 
time spent in the aphelion to that spent in the perihelion part of 
its orbit is 28, whilst the lowest figure for a comet of any consid- 
erable brilliancy is 283 for that of Halley, and for the great 
comets of 1843 and 1680, the ratios are two millions and forty 
millions respectively. So far then as can be judged from the 
limited data at my command, the proposition that splendor is 
never found without great excentricity is fully confirmed.* _ Itis, 
perhaps, worthy of remark that the asteroid Polyhymnia ap- 
proaches in excentricity so near to the comets of short period as 
to suggest the suspicion that some of the asteroids may yet be 
found to partake somewhat of the cometary character, and to 
furnish a connecting link between the planets and comets. 

One result of the preceding views as to the origin of cometary 
henomena, is that brilliant comets must be expected to have 
ong periods—and such is found to be the fact. Halley’s comet 

has a period of only seventy-six years, but to no other, with 
any claim to be regarded in the first rank has been assigned a 
period which is not measured by centuries. Indeed Halley’s is 
the hg great comet that is known certainly to have reappeared 
at ail. 


* Since the above has been in the hands of the printer, I have seen in the North 
British Review for November, 1861, the following notice of a work “On the Physi- 
cal Constitution of Comets, By Olinthus Gregory Downes, F.R.A.S. 4to, pp. 45. 
London, 1860,” viz.: 

Page 280. “A hypothesis with a higher claim to notice bas been brought for- 
ward by Mr. Downes in his work On the Physical Constitution of Comets. He 
assumes ‘that comets are of a like physical constitution to the earth, and that the 
effects which are produced may be due to the operation of laws which are known 
to prevail upon the earth, viz., the laws of heat and the laws of matter.’ He then 
proceeds to consider what changes the laws of heat would produce on our earth 
moving in a very excentric orbit. The water would, by the extreme cold at the 
aphelion, be converted into a powdery cohering mass; and the atmosphere, when 
congealed also, would occupy the interstices of that mass; and what they could not 
contain would be deposited on its surface, ‘the deposit consisting of crystals of air 
and water mutually entangled.’ On approaching the perihelion, the air crystals 
would explode, scattering the undissolved crystals in streams of expanding air, the 
a increasing when near the perihelion, and the rejected matter issuing in 
different degrees from different parts of the nucleus. The attraction of the nucleus 
will now draw the expanded matter back to itself, and act as a repulsive force car- 
rying it towards the back of the nucleus; and forming a tail, not merely of vapor 
but of matter. By the issue of jets from the nucleus, Mr. Downes thinks that a 
rotatory motion may be produced and periodically accelerated. In this way Mr. 
Downes proceeds to explain the phenomena exhibited in Donati’s comet, as observed 
by Bond and Chacornac; but however much we may admire the ingenuity of the 
author, we must regret that it has been expended on a speculation which the as- 
tronomer and the mathematician alone can bring within the domain of science.” 

Again. “It has been suggested by some philosophers, that comets are habitable 
worlds; and Mr. Downes has maintained that they are bodies in the act of prepa- 
ration for the reception of inhabitants.” 

Not having any knowledge of Mr. Downes’s work except that derived from the 
above notice, I cannot tell to what extent my course of reasoning may coincide 
with his. Whilst he anticipates me in insisting upon the cometizing effect of excen- 
tricity of orbit, our conclusions in other respects appear to be widely different. 
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Another result is that comets which are destined to become 
very splendid must begin to show indications of it while yet at 
a great distance from the sun, their appearance showing the 
kind of journey from which they are returning. 

Prof. Bond remarked this in Donati’s comet of which he says: 
“Up to this time (the middle of August, and six weeks before 
its perihelion passage) it had remained a faint object, not even 
discernible by the unassisted eye. It was distinguished from or- 
dinary telescopic comets only by the extreme slowness of its 
motion, in singular contrast with its subsequent career, and by 
the vivid light of the nucleus ; the latter peculiarity was of itself pro- 
phetic of a splendid destiny.” 

Assuming that probable cause has been shown for believing 
that the splendor of comets results directly from the excentric 
form of orbit which produces violent changes attended with the 
evolution of heat, electricity and light, I would propose to ex- 
tend the analogy to the aurora still further, and to suggest that 
whilst the tail corresponds to the auroral streamer the envelopes 
appear to be the exact counterparts of the concentric envelopes 
which were observed to surround one of the terminals in some of 
Mr. Gassiot’s experiments referred to on page 315, vol. xxxi, of 
this Journal*—the whole cometary phenomena being like the 
aurora, examples on a grand scale of the “stratified electric dis- 
charge” in vacuo. 

Prof. Peirce states that Donati’s comet had a dense nucleus of 
150 miles in diameter surrounded by an a having a 
diameter of 40,000 miles, and he seems to consider this to be a 
type of the whole class, the dense nucleus and immense atmo- 


* The following quotations from an article “On the Luminous Discharges of Vol- 
taic Batteries when examined in Carbonic Acid Vacuo, by J. P. Gassiot, Esq.. F.R.S.,” 
published in the “ Proceedings of the Royal Society, vol. x, No. 39,” show the char- 
acter of these envelopes: 

Page 394.—Vacuum-tube “ No. 146 is 24 inches long and 18 inches in circumfer- 
~~ and has a copper disc 4 inches diameter at one terminal, and a brass wire at 

e other.” 

Page 899.—“ In 146, with Grove’s nitric acid battery, 400 cells, on the comple- 
tion of the current, the discharges of the battery passed with a display of magnifi- 
cent strata of the most dazzling brightness. On separating the discs by means of a 
micrometer screw, the luminous discharges presented the same appearance as when 
taken from an induction coil but brighter. On the copper plate in the vessel there 
was a white layer, and then a dark space about one inch broad; then a bluish atmo- 
sphere curved like the plate, evidently three negative envelopes on a great scale.” 

Page 399.—In 187 and 196 (with carbon-balls in the tubes) the discharge of the 
nitric acid battery elicits intense heat, and probably changes the condition of the 
vacuum. On the 5th of August, 1859, the discharge in 187 presented a stream of 
intolerable brightness (I again quote from Dr. Robinson's notes), in which, through 
the plate of green glass, with which he observed the phenomena, strata could 
observed. This soon changed to a sphere of light on the positive ball, which be- 
came red hot, the negative being surrounded by magnificent envelopes, whilst with 
the horseshoe magnet the positive light was drawn out into strata.’ 

Page 401.—“ When the heating of the potash was further increased, four or five 
cloud-like and remarkably clear strata came out from the positive.” 
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pope being always present. The above views harmonize with 
this conclusion, but require that we consider the atmosphere to 
be transparent, and invisible, except as different strata are illum- 
inated by electric light—the observed development of the envel- 
opes not necessarily involving any change whatever in the di- 
mensions of the atmosphere, but simply showing the progress of 
luminous strata which traverse it, coming out from the nucleus 
just as in Mr. Gassiot’s experiments they came out from the 
positive terminal—whilst the tailis made up of currents of elec- 
tricity, similar to auroral streamers, rendered visible by their 
own illumination of streams of particles which they are con- 
tinually transporting from the nucleus at near the velocity of 
electricity itself—the light of the tail and envelopes as well as 
the most of that of the nucleus itself being electric. The fail- 
ure to detect a nucleus does not prove its non-existence, be- 
cause, if the whole cometary light be principally electric we 
should expect the solid nucleus to be slower to assume the lum- 
inous condition than its surrounding atmosphere, and hence in 
all but those in which the development is extreme the electric 
light will be confined principally to the envelopes and tail so 
that a small nucleus may readily escape detection. 

Doubtless comets derive a portion of their brilliancy from their 
reflection of the sun’s light, but there are strange discrepancies 
between the observed and calculated brightness which can onl 
be explained by admitting that they are principally self-lumi- 
nous. If we consider their light electric, we shall cease to be 
surprised at sudden and irregular variations. As regards the 
tail, we know that the total amount of matter contained in it 
must be extremely small—whence, as it occupies an immense 
space, it must be inconceivably rare—so rare that it can scarcely 
be supposed capable of reflecting enough of the sun’s light to 
render itself visible even under the most favorable circumstances 
—so that its being self-luminous seems to me scarcely to admit 
of doubt. 

Recurring to the analogy between the comet’s tail and the 
auroral streamer we find the two identical in appearance, in mo- 
tion and in proportions, and not very unlike in form—and both 
are traversed by waves of light which in each case have their 
origin in the base and travel outwards with great rapidity to the 
extremity.* The auroral streamer has been proved to be an 


* The following quotations from Commr. Gilliss’s article in the last number of 
this Journal, not only furnish an instance of this pulsation, but contain abundant 
proof of such rapid movements and changes in the different parts of the lumin- 
ous sectors, streams composing the tail, dc, as seem necessarily to involve elec- 
trical velocities, and afford striking analogies to the movements of streams of elec- 
tricity. 

“The constancy of the light near the nucleus was interrupted at intervals by 
frashings or pulsations, closely resembling those of the aurora,” 

“The whole appearance of this sector, at first brilliant and well defined, under- 
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illuminated column several miles in diameter and five or six 
hundred miles in length, which originating in the upper portions 
of the atmosphere projects itself far beyond its limits, and whilst 
revolving about the magnetic axis of the earth maintains its 
rectilinear form. Now it can scarely be doubted that these are 
electrical currents, and as the visibility of such currents is be- 
lieved to be due solely to the presence of illuminated matter, we 
must conclude that the auroral streamer carries up from the 
atmosphere particles of matter, its illumination of which shows 
its position. This, of itself, is not a matter of surprise, because 
the experiments of Pliicker and Gassiot have repeatedly shown 
that electrical currents are not only capable of transport- 
ing particles of matter, but that even the hardest metals are 
unable to resist them. In a recent series of experiments upon 
electric discharges in vacuo, Mr. Gassiot has shown that with 


went various modifications as the night progressed. When first observed, it was 
nearly symmetrical with respect to the comet’s axis. The eastern wing was per- 
haps a little the longer of the two. There was a dark oval spot near the middle 
of the fan and a little to the east of the axis; then a faint curved line or lines, con- 
centric with the outer convex boundary, divided the mass into upper and lower 
strata, each with a cusp on either side. Afterwards the lines appeared broken, 
giving a mottled appearance to the central zone of the sector, and finally the west- 
ern cusps seemed to break, and the fan-shape was transformed into a spiral whose 
centre was in the nucleus. Meanwhile, during the hours of observation, the dimen- 
sions of the whole mass had increased to at least double of the original size, while 
the outlines had become so indistinct that it was only with difficulty the general 
shape could be recognized.” 

“Tt was not, at any time, as brilliant as during last night, nor was the dark cen- 
tral line near the axis as marked, but was, as then, subject to fitful pulsations, at 
which periods the increase of light sometimes seemed wholly confined to within 12° 
or 14° of the nucleus, at others to flash to the utmost extremity of the coma almost 
instantly, and again at others, the whole volume appeared to be bent to the westward 
as a willow branch by the wind.” 

“The great volume of light was within 10° of the nucleus, and at 20° the bril- 
liancy of the coma did not exceed that of the milky way, west of y Aquile. But 
its intensity was subject to great changes, when it seemed to flow from the nucleus in 
a stream steadily increasing for some minutes, and again as slowly fading away.” 

“The coma continued in two distinct branches, of which the western one was 
curved, and constantly traceable to within a degree of 6 Bootis. During the pulsa- 
tions it could be seen a degree or two beyond that point.” 

The article on Comets in the North British Review for November, already refer- 
red to, contains the following which seems strongly to confirm the electrical charac- 
ter of the phenomena : 

“There can be no doubt, that sudden changes of brightness, and slower changes 
of magnitude, take place in comets. Kepler informs us that the tail of the comet 
of 1607 then at first short, became long ‘in the twinkling of an eye’ Wendelin, 
Snellius and Father Cysatus saw the tail of the comet of 1618 undulating, as if 
driven by the wind. Hevelius saw similar movements in the tail of the comets of 
1652 and 1661; and Pingré saw in the tail of the comet of 1769, undulations like 
those of the aurora, the tail sometimes covering certain stars, and then retiring 
from them. M. Arago was at first disposed to ascribe these sudden changes to 
atmospheric vapors passing between the comet and the eye of the observer; but he 
found in Halley’s comet of 1835 satisfactory evidence that the nucleus, the whole 
or part of the nebulosity, and the tail of a comet, may exhibit almost instantaneous 
changes of brightness.”—p. 274. 

Am. Jour. Scrt.—Srconp Series, Vou. XXXIII, No. 97.—Jan., 1862, 
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electrodes of platinum, silver and several other metals whenever 
the current from the negative terminal impinged upon the inner 
surface of the glass vacuum tubes made use of, a deposit was 
made of whatever metal composed the electrode, the terminal 
wire presenting the appearance of being corroded by the disrup- 
tion of the particles carried off by the current. (See “ Proceed- 
ings of the 31st meeting of the British Assoeiation for the Ad- 
vancement of Science, held September, 1861,” wherein it is stated 
that Mr. G. succeeded in thus obtaining deposits of 14 different 
metals.) Of the ability of the current to transport particles of 
matter there can be no doubt—the only question is as to the ve- 
locity.* Since the particles can only be supplied by the atmo- 
sphere, the formation of a column must be from its base upward 
—and by carefully noting the time required for a streamer to at- 
tain its full height, and knowing that height, we must ascertain 
its velocity. But we find that the streamer frequently = to 
attain its full height instantaneously—the time occupied by its 


projection to the height of 500 miles being too small a fraction of 
a second to permit the eye to detect even the direction of the 
motion. This evidently involves a velocity of many thousand 
miles per second, and affords great reason to suppose that the 
particles have a velocity approaching to, if not equalling that of 
electricity itsel/—a conclusion which may the more readily be 


admitted since it cannot be shown that this velocity is in itself 
less probable than any other. Of course the velocity of the 
transported particles can never exceed that of the transporting 
‘current, but there seems to be no lower limit which it may not 
be supposed to attain. If we admit this electrical velocity, the 
phenomena presented by the comet’s tail are easily explained, 
since only a few minutes are occupied in transporting a particle 
from the nucleus to the end of the tail, that is toa point so dis- 
tant from the nucleus that the intensity of the current is not 
sufficient to continue its illumination farther, it disappears finally 
from our sight and is lost; so that the tail of to-day not only oc- 
cupies a different position from that of yesterday but they have 
not a particle of matter in common. The particles which issued 
yesterday are scattered and lost, and we now see a new tail 
made up of a new set of particles constantly emitted from the 
comet. The position and form of the tail at any moment there- 
fore depend solely upon the form and position of the electric 
currents, and these again must be controlled, either directly or 
indirectly, by the great disturbing cause of the whole phenome- 
non, the sun, probably through the agency of a magnetic condi- 
tion excited in the comet, the existence of which was first sug- 
gested, I believe, by Bessel. 


* Dr. Hare’s views (stated in furmer volumes of this Journal, and elsewhere), of 
the convective electrical discharge may be worth consulting in this connection. 
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The waves of light originating at the nucleus and extending 
to the end of the tail are doubtless nothing more than unusually 
large clouds of particles the whole flight of which we can trace. 
Similar phenomena sometimes take place in the auroral streamer, 
the eye Sine able to detect with certainty the upward direction 
of the motion, showing that in these instances the velocity al- 
though so far exceeding any movement of matter with which 
we are acquainted upon the earth that it may fairly be termed 
electrical, still falls much below the velocity of electricity itself. 
The slowest motion of this kind appears to be in the “auroral 
flashes,” which are probably identical with streamers except in 
that they are spread out laterally (in an East and West direc- 
tion) thus occupying what Prof. Pliicker calls a “magnetic sur- 
face.” It may be said that if we admit the height of 500 or 600 
miles claimed for auroral streamers, it may indicate that the at- 
mosphere extends to that height rather than that particles are 
carried up by the current. But if the comet’s tail is admitted 
to be identical with the streamer, it affords an answer to this ar- 

ument, because it cannot be claimed that the comet can possibly 
ave an atmosphere co-extensive with its tail. So that the ex- 
planations of the two phenomena support each other. 

Again it may be objected that a stream of particles constantly 
issuing from the comet with the velocity of electricity must 
speedily dissipate the mass. But this depends upon the rarity of 
the matter emitted, which may be such that the whole amount 
lost during a perihelion passage may be very inconsiderable. 
Some effect of this kind has been suspected by Professors Peirce 
and Mitchel, who conclude that the decrease in the periodic time 
of Encke’s comet may be due to this cause. 

The foregoing considerations seem to establish a pretty strong 
probability that comets differ from other members of the solar 
system merely in the form of their orbits—and that if Donati’s 
comet could exchange orbits with an asteroid of equal size there 
would also be a complete exchange of all the attendant phenom- 
ena. The comet before completing a single revolution in its cir- 
cular orbit would have gone through its paroxysm of electrical 
excitement, attained a condition of permanent and stable equi- 
librium with reference to all the effects of the sun’s rays and 
having no longer any other than reflected light would become 
an inconspicuous object visible only with the aid of a powerful 
telescope—whilst the asteroid on its return from aphelion would 
suddenly burst forth as a comet of great splendor. 

Philadelphia, Nov. 26th, 1861. 
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Art. XIII.—Further observations on the age of the Red sandrock 
formation (Potsdam group) of Canada and Vermont; by E. 
BI.uines, F.G.S., Puleeontologist of the Geological Survey of 
Canada. 


1, Questions oF Prroriry. 


Art the time of writing the note on the Red sandrock forma- 
tion of Vermont in this Journal, last September ([2], xxxii, 
232), I was not aware that Prof. C. B. Adams had previously 
recognized the resemblance of the Highgate trilobites to Cono- 
cephalites. Shortly afterwards while searching for some of the 
earlier published documents on the older rocks of North Amer- 
ica I met with his paper and published it in full in the Cana- 
dian Naturalist and Geologist in an article on the Rocks and 
Fossils of Phillipsburgh (Can. Nat. and Geol., vol. vi, p. 324). 
Mr. Hitchcock’s note in this Journal, ([2] xxxii, 454) shews that 
Prof. Z. Thompson was the original discoverer of the trilobites 
in question. He also states that these fossils were sent to Prof. 
Hall in 1847, who then gave them the name of Conocephalus and 
further that he (Mr. Hitchcock) again shewed them to Prof. Hall 
in 1858, and that he was not then able to give more definite in- 
formation respecting them. I have never seen the Third An- 
nual Rept. Geol. Vt. to which Mr. Hitchcock refers. I did not 
assume to have discovered the fossils, but so far as is known at 
present, I was the first to decide the age of the Red sandrock 
series on palzontological evidence alone. Dr. Emmons has long 
held that these rocks belong in part to the Calciferous and in 
part to the Potsdam formations. My observations only go to 
show that he is right. 

I must also state that Barrande first determined the age of the 
slates in Georgia in Vermont holding P. Thompsoni and P. Ver- 
montana. At the time I wrote the note on the Highgate trilo- 
bites it was not known that these slates were conformably inter- 
stratified with the Red saudrock. This discovery was made 
afterwards by the Rev. J. B. Perry and Dr. G. M. Hall, of Swan- 
ton. As to the Taconic rocks, it should always be borne in 
mind that since Emmons first published his Taconic System both 
Sir Roderick Murchison and Barrande have extended the Lower 
Silurian downwards so as include the Primordial zone. The 
Taconic rocks are thus made the base of the Lower Silurian, 
not by Prof. Hall but by Sir R. I. Murchison and Barrande. 
Emmons correctly determined their age in a general way by 
placing them below the Lower Silurian as it was defined in 1839, 
or in the base of the Lower Silurian as the formation is now 
limited. The age of the limestones at Point Levi opposite Que- 
bec was determined by me in 1860. 
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2. ADDITIONAL EVIDENCE ON THE AGE OF THE RED SANDROCK. 


During the last summer Mr. J. Richardson, of our Survey, 
was engaged under the direction of Sir W. E. Logan in making 
an examination of the rocks on both shores of the Straits of 
Belle Isle, the object being to find if possible a section in which 
the sequence of the lower formations might be seen to better ad- 
vantage than they can be in the disturbed region of Canada 
East. He returned in October, having been completely success- 
ful. On the North shore of the Straits he found at the base of 
the series 141 feet of sandstone holding Scolithus linearis rest- 
ing upon the Laurentian formation; and lying upon the sand- 
stone 231 feet of limestone with P. Zhompson, P. Vermontana, 
and a number of other species of which I shall give a list far- 
ther on. On the south shore of the Straits he found a great se- 
ries of limestones, the lower part of which undoubtedly belongs 
to the Calciferous sandrock formation. The upper aye may 
belong in part to the Chazy and Black River, but the fossils ap- 
pear to be all new species and have not yet been studied sufli- 
ciently to decide with certainty from their aspect alone. The 
sandstones and limestones on the north shore of the Straits ap- 
pear to be of the age of the Potsdam of Pennsylvania and Ten- 
nessee. The form of the Scolithus is identical with that which 
occurs in these two States, and some portions of the rock is a 
coarse red sandstone exactly like specimens sent to me about a 
year ago from Tennessee, by Prof. Safford. 

Since the date of my former note published in this Journal in 
September last (before quoted), the Red sandrock of Vermont 
where it extends into Canada near Phillipsburgh, has been exam- 
ined more in detail by Sir W. E. Logan and myself. At Her- 
rick’s Mills in the Township of St. Armand where the forma- 
tion is cut through by the valley of the Rock River it is over- 
laid on the east side by a series of black slates and thin-bedded 
limestones holding Bathyurus Saffordi, the most abundant trilo- 
bite of the upper part of the Calciferous sandrock. The same 
rocks in the same relation extend into Vermont. B. Saffordi 
was found in several places in the limestone interstratified with 
the slate near the junction of the two formations in the first mile 
south of the boundary line, beyond which the rocks were not 
examined. Dr. P. J. Farnsworth of Phillipsburgh also col- 
lected fragments of trilobites one mile east of the sandrock and 
about a mile south of the boundary in Vermont. These appear 
to belong to a species of Asaphus. On the west side of this ex- 

sure of the Red sandrock, three-fourths of a mile south of the 

ine, I found another locality of Conocephalites, but the species is 
different from that noticed in my former communication. I have 
described it under the name of C. arenosus. 
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But the most important and interesting locality is 14 miles 
east of Swanton, discovered by the Rev. J. B. Perry and Dr. G. 
M. Hall. The black slates holding Palewophycus incipiens, Obo- 
lella cingulata, Orthisina festinata, Camerella antiquata, Paradox- 
ides Thompsoni, P. Vermontana and Conocephalites Teucer, are here 
seen conformably interstratified with the Red sandrock. Four 
of these species occur in the limestone which immediately over- 
lies the sandstone with S. linearis on the north shore of the 
Straits of Belie Isle, and it therefore seems quite clear that the 
rocks of these two localities (860 miles distant from each other) 
are of the same age. 

Taking all these facts together scarcely anything more is neces- 
sary to show that the Red sandrock of Vermont is of the age 
assigned to it by me from the examination of the Conocephalites 
at Highgate in July last. The independent discoveries of Mr. 
Richardson at Belle Isle and of Dr. G. M. Hall and Mr. Perry at 
Swanton are quite conclusive as to the geological position of P. 
Thompsoni and P. Vermontana. Barrande’s opinion founded al- 
together upon the aspect of these trilobites is thus completely 
verified. 

My object in making these researches was to ascertain with 
as much certainty as possible the age of the sandstone at Phil- 
lipsburgh, and, in prosecution of that design, I examined the 
rocks at St. Albans, Burlington, and Snake and Buck moun- 
tains, (the last two localities in Addison county, Vermont). 
At the promontory called Sharpshins, on the lake shore near 
Burlington, the cliff consists of black slate at the base, over- 
laid by what appears to be a whitish magnesian limestone. 
This place has been several times described, but what struck me 
as particularly worthy of notice, is that the under side of the 
limestone, where it is in contact with the slate is smoothed, pre- 
senting very much the appearance of slickensides. I infer from 
this that either there is a fault here, or, that the limestone has 
moved on the surface of the slate. The limestone appears to be 
either Potsdam or Calciferous. 

Snake and Buck mountains have often been appealed to by the 
advocates and opponents of the Taconic System. The first men- 
tioned of these two hills is capped by sandstone and magnesian 
limestone beneath which there is to be seen a great formation of 
black slate. Emmons calls the latter Taconic slate, and the upper 
rocks Calciferous sandrock. He also holds that there is a fault 
running along the face of the mountain by which the sandrock 
is thrown up, so that its base is 700 feet above the Trenton 
limestone. In this I think he is right, but the rock which con- 
stitutes the top and eastern slope is not Calciferous ; it is the Pots- 
dam. I crossed the mountain from west to east about three-fourths 
of a mile from its northern extremity, and found the sandstone 
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with the interstratified magnesian limestone to be ot great thick- 
ness. In the last exposure in the fields at the eastern side, I 
found the same form of Scolithus in abundance which character- 
izes the upper beds of the Potsdam in Canada. I could not 
find the exact position of the fault in this mountain, but at Buck 
mountain, which is of exactly the same structure, I think its ex- 
istence can be positively determined. This mountain is cut in 
two by a narrow valley crossing it obliquely near the southern 
extremity. The road through this valley runs to Vergennes. 
Following this road from the south, after passing through the 
gorge in the mountain we cross a level meadow several hun- 
red yards in width. Where the road leaves the meadow there 
is a small ascent caused by an exposure of the Chazy or Black 
River limestone. On reaching this point the observer should 
turn to the right and go straight to the base of the mountain. 
Here the exact position of the fault can be seen, The sand- 
stone rises in a nearly vertical wall to the height of about 80 
feet. At the base the blue fossiliferous limestone dips towards 
the cliff, but is separated from it by an interval of about 15 
or 20 feet—covered with broken stones. Here there is positive 
evidence of a dislocation, because in following along the base 
of the cliff, lower beds of the sandstone continually rise from 
below above the limestone. This occurs in consequence of the 
strata of the two formations, not being tilted up in the same 
plane, the sandstone on the east side of the fault dipping more 
to the south than the limestone on the west side. While 
upon the spot I thought I could see the edge of the fissure on the 
west side. I have pointed out this locality thus particularly 
with the hope that some other geologist may be directed to the 
spot who may have more time to study the details than I had. 

The fault at Snake Mountain must have an upthrow on the 
east side of about 3000 feet, for it is equal to the whole thick- 
ness of the 700 feet of black slates, the whole of the Potsdam 
Calciferous, Chazy, Black River, and part of the Trenton. The 
mountain itself is at present only about 1000 feet higher than the 
surrounding plain, having, no doubt, been reduced by denuda- 
tion. It appears to me quite certain that there must be a great 
deposit of slate beneath the Potsdam in this region, otherwise, 
this enormous fault would have brought up the Laurentian 
gneiss. But no trace of it is seen anywhere about the mountain 
except in the the usual forms of loose boulders. 

I shall conclude with a list of the fossils discovered at the lo- 
calities above mentioned. I place the sandstone and limestone 
of Belle Isle and the red sandrock of Phillipsburgh and Ver- 
mont in the Potsdam group provisionally, leaving it for those 
who are more interested in the nomenclature of the formations 
than I am to decide upon any other name that may be found to 
be just and more generally satisfactory. 
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Table showing the geographical and geological distribution of the species 
mentioned in this paper in Vermont and Belle Isle, so far as is known 
at present, 


Geographical Geological 
distribution. distribution. 


Potsdam |Calciferous 
group. Sandrock. 


Scolithus linearis (Hall), = 
* |Paleophycus incipiens (Billings), 
eongregatus “ 
Archeocyathus Atlanticus 

Minganensis, “ 
Obolus Labradoricus 
Obolella chromatica 
“ _cingulata 
Orthis (undescribed) 
“ “ 


Belle Isle.| Vermont. 


* 


“ “ 


Orthisinia festinata 


“ (undescribed) 
“ “ 


Camerella antiquata « 
Paradoxides Thompsoni (Hall), 
Vermontana “ 
Conocephalites miser (Billings), 
Adamsii 
Teucer 
“ Vulcanus 
arenosus 
Bathyurus senectus 
parvulus 
Salterella rugosa 
“ obtusa 
“ pulchella 


Upon the above table I beg to make the following remarks: 
The two genera of trilobites Paradoxides and Conocepholites are 
undoubtedly Primordial types. Bathyurus makes its first ap- 
pearance in the Potsdam group, is most abundant in the Calcifer- 
ous sandrock, and becomes extinct in the lower part of the 
Trenton, where it is represented by one rare species, B. spiniger, 
rn Acidaspis spiniger of (Hall) Pal. N. Y., vol. i, p. 241, pl. 64, 
. 5. 

"Oencenta is a new genus closely allied to Obolus. There are 
four species known to me, one in the Potsdam of Wisconsin, 
another in the limestone near Troy in New York, (apparently 
either Calciferous or Potsdam) and the two ple Bos in the 
above list. One of these, 0. cingulata, may constitute a distinct 
genus. I have — to call it Koturgina but retain it for the 
present in Obolella. 


— 
| 
1 
11 “ | 
12 “ 
14] * “ | 
| | | 
16| * | | 
17 * * | 
1s| * 
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20 * 
21 * | 
22 | 
23 * | 
24; * | 
25 * 
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ORTHISINA FESTINATA is about the size of the well known 0. 
Verneuli. Externally it has more the aspect of a Trenton lime- 
stone fossil than that of a Primordial form. The casts of the in- 
terior however show that the dental plates of the ventral valve 
are totally absent, while in the species of the upper part of the 
Lower Silurian they are largely developed. This difference is 
so great that some naturalists would make a new genus for the 
reception of this species. 

CAMERELLA ANTIQUATA is very like the Chazy C. varians. 

The species of Orthis are of the fine ribbed type like O. per- 
veta (Conrad) Chazy, Black River and Trenton. 

ARCHEOCYATHUS, is a remarkable new genus with a radiated 
poriferous structure and I am not yet quite certain whether it 
should be referred to the Sponges or to the true Corals. One of 
the species, A. Minganensis, resembles a huge Cyathophyllum two 
feet in length and four inches in diameter, but with the cup so 
deep that only about half an inch at the base is solid, the whole 
resembling a curved hollow cylinder narrowed to a point and 
closed at one end. This species occurs in the limestone of Belle 
Isle and also in rocks which seem to be the bottom of the Cal- 
ciferous sandrock at the Mingan Islands. 

SALTERELLA. I have proposed this genus for the reception 
of some species of small conical fossils composed of several hol- 
low sheaths inserted one within the other. They resemble Zen- 
taculites. Serpulites Macculiochi (Salter) in SiuurrA, and also in 
the Jour. Geo. Soc., vol. xv., pl. 13, fig. 31, of the Lower Quartz 
Rock of Scotland, is a species of the same genus. 

The new species are all described in a brochure recently pub- 
lished by the Geological Survey. (NEW sPECIES OF LOWER 
SmwurIAN Fossits. By E. Billings. Montreal, Nov. 21st, 1861.) 

Montreal, Canada E., Nov. 25, 1861. 


ART. Sir Wu. E. LoGAn, Director of the Cana- 


dian Geological Survey, on Sir Roderick Murchison’s reference to 
the determination of the age of the Quebec Rocks. 


Montreal, November 27, 1861. 
To the Editors of the American Journal of Science : 


Dear Sirs,—In his address to the Geological Section of the 
last meeting of the British Association, Sir Roderick Murchison 
has placed the name of my friend Prof. Hall in such a relation 
to the Quebec group of rocks, as might lead to the inference that 
to him was due the credit of having determined its horizon, as 
adopted by the Geological Survey of Canada. Nothing I am 
persuaded can be farther from the mind of this distinguished 

Amu. Jour. Sc1.—Srconp Series, Vor. XXXIII, No, 97.—Jas., 1862, 
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paleontologist than a wish to put forward any claim of this de- 
scription, as the credit is wholly due to Mr. Billings the Palseon- 
tologist of the Canadian Survey. 
In 1848 and 1849, founding myself upon the apparent superpo- 
sition in Kastern Canada of what we now call the Quebec group, 
I enunciated the opinion that the whole series belonged to the 
Hudson River group and its immediately succeeding formation ; 
a Leptena very like L. sericea and an Orthis very like O. testudi- 
naria and taken by me to be these species being then the only 
fossils found in the Canadian rocks in question, This view sup- 
ported Professor Hall in placing, as he had already done, the 
Olenus rocks of New York in the Hudson River group, in ac- 
cordance with Hisinger’s list of Swedish rocks as given in his 
Lethzea Suecica in 1837* and not as he had previously given it. 
But the discovery in 1860 of the Point Lévis fossils enabled Mr. 
Billings to prove that the rocks of the Quebec group must be 
placed near the base of the Lower Silurian series instead of at its 
summit, and it thus became necessary to discover some other 
interpretation of the physical structure than the one suggested 
by the visible sequence of the strata. 
Although there may be difiiculties in regard to detail, the inter- 
retation given in my letter to Mr. Barrande of the 31st Decem- 
er, 1860,+ will, I am persuaded, turn out to be the right one. 
Prof. Emmons long ago asserted that the rocks in question in 
Vermont were older than the Birdseye and Black River forma- 
tion. In this I now agree with him; while however his inter- 
ese of the structure would make them all older than the 

otsdam sandstone, mine would not. But whatever the value of 
my present interpretation, it might have been some time before 
I should have been urged to look for it, had it not been for the 
paleontological skill which Mr. Billings brought to bear on the 
question. I am dear Sirs, very truly and respectfully yours, 

W. E, Logan. 


Art. XV.—Letter from JAMES HALL, Esq., on the Potsdam Sand- 
stone and Hudson River Rocks in Vermont. To the Editors of 
the American Journal of Science and Arts. 


In the November number of this Journal,t there is a letter 
from C. H. Hitchcock in reference to the occurrence of Conoceph- 
alus, in the Potsdam Sandstone in Vermont. In a pamphlet 
lately published by the “‘ Geological Survey of Canada,” Sir W. E. 
Logan, Director, Mr. Billings has copied this notice, p. 12, and 
remarks upon what he terms “the astonishing part of the com- 
munication.” 


* See this Jour. [2], xxxii, 429. + This Jour. [2], xxxi, 216, { Vol. xxxii, 454. 
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It is only necessary for me to mention in this place, that in the 
years 1844 and 1845 I made several sections from the Hudson 
river and Champlain valleys eastward, with a view to determine 
whether the slates of the Hudson river valley were identical 
with those farther to the east; and I recognized the Potsdam 
sandstone in its position, and by the presence of Scolithus, at sev- 
eral localities in Vermont and within the limits of Massachusetts. 

These sections were brought, by me, before the American 
Association of Geologists at their meeting in 1845 and 1846, and 
were then fully discussed, more particularly in reference to the 
Taconic system, since my sections showed the contorted shaly 
rocks of the Taconic system to lie ahove the sandstone. 

In vol. I, Paleontology of New York, I have cited Scolithus 
linearis from the Potsdam sandstone of Western Massachusetts ; 
and I considered the Conocephalus shown me by Prof. Adams to 
be from the same rock. But the views of Prof. Adams in regard 
to the position of the sandstone did not coincide with my own, 
and the meagre information then possessed of the genus Cono- 
cephalus did not, as I conceived, warrant a geological inference 
on the fragment alone.* Since that period, the views of Prof. 
Adams have been entertained by other geologists, and these 
rocks have been placed in the horizon of the Oneida Conglom- 
erate and Medina Sandstone by some of the best authorities in 
the country. 

I do not recollect the occasion when Mr. Hitchcock showed 
me the Conocephalus in 1858, but it is very true that I had no 
new information to give him; he knew my original views re- 
garding the age of this sandstone, and he had my sections in his 
possession. Other apd imperative duties have prevented me 
from reviewing my work of 1844 and 1845, while the later views 
advanced by geologists who had examined that country had 
been generally adopted. But I believe the opinion I then held 
independent of other influences, both in regard to the sandstone 
and its fossils, is sufficiently recorded; and the determination of 
the Potsdam sandstone in Vermont was known and recognized 
more than fifteen years since.t+ 


* It would appear from my letter to Prof. Adams that I compared this fossil 
with something in the Clinton Group of New York; but as there is nothing known 
in the Clinton Group having a similar character, I can only suppose that the sen- 
tence had reference to some other fossil, and that some error may have arisen, per- 
haps in copying even before the letter was sent to him, 

I have retained the impression that Profs, W. B. and H. D. Rogers coincided 
with me in regard to the age of this sandstone. Cupies of my sections were placed 
in the hands of Prof. Adams, Prof. Hitchcock and other geologists as early as 1846 
and 1847, and my views of the position of the sandstone then entertained were 
well known to these gentlemen. In later correspondence with Prof. Adams T am 
aware that he recognized the Potsdam sandstone at other localities, and in 1850 he 
sent to me fossils from Salisbury, Vt., from a metamorphosed sandstone which he 
regarded as Potsdam (see Foster and Whitney’s Report on the Lake Superior Land 
District, p. 205). 
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It should be recollected that the Hudson river group, in its 
typical localities in the Hudson river valley, are still the slates 
under discussion ; and so long as the investigations were from 
this line eastward, we were working upon rocks of the same age, 
viz: the “first grawacke” and the “slates of the first grawacke ” 
and “sparry limestone” of Eaton. The errors that have arisen 
have not been from the identification of the Hudson river group 
in its typical localities with the slates on the east, but from re- 
garding the rocks on the wes¢ as identical with those of the Hud- 
son river valley at and below Albany. 

In order to a correct understanding of the questions at issue, 
an impartial historical sketch of the progress of the investiga- 
tions would be of much service at this time. 

I am very respectfully yours, JAMES HALL. 

Albany, N. ¥., Dec. 19, 1861. 


Arr. XVI.—Correspondence of Jerome Nicklés, dated Nancy, France, 
Nov. 6, 1861. 


Obituary.— Pierre Bertnuter, the oldest of French mineralogists, died 
at the age of 79 years, on the 29th of August last, of paralysis, which for 
more than four years has interrupted his labors. Every chemist and 
mineralogist is familiar with his “ 7raité des Hssais par la Voie Séche” 
which rendered great service to analytical chemistry and metallurgy and 
led to his appointment as Professor of metallurgy at the School of Mines; 
a position which he continued to hold until 1845, when he resigned his 
office both as Professor and as Inspector General of Mines. 

The analytical labors of Berthier are well known; although he has, 
with a trifling exception, published nothing for twenty-six years. His 
vanity in being a member of the Academy of Sciences was often the sub- 
ject of ridicule among his associates, who affirm that at every academic 
election he threw a blank vote as if adjudging no one worthy of a seat 
by his side. He was born (where he died) at Nemours, July 3d, 1772. 
He entered as a student the Polytechnic School, and afterwards the School 
of Mines, which he left in 1801. 

Joparv.—This most zealous defender of the rights of intellectual 
poverty, died at Brussels, October 26, 1861, at the age of 79 years. 

e was born at Baissey, a village of the department of Haute-Marne in 
1792. He was Director of the Industrial Museum, (Musée de I’ Jndus- 
trie,) an office created after Belgium separated from Holland, soon after 
the French revolution of 1830, 

When Belgium revived her constitution new men became necessary, 
and for the most part new ideas. Jobard drew up the plan for a 
Museum of Industry and presented it to the Chamber of Representatives. 
They accepted it and intrusted the author with the execution of the 
plan. The Belgian Bulletin of Industry was founded, Jobard was ap- 
pointed Director of the Museum, and after a life of struggles acquired 
thus a position which furnished him a support for his latter days. 
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Jobard was first employed as a surveyor at Groningen in Holland. Be- 
ing driven away in consequence of the invasion, he was recalled at the re- 
turn of peace by the King of Holland, who granted him the title of citizen 
of Holland. He remained some years in this position, but soon relin- 
quished it and retired to Brussels where he established a lithographic 
printing office. This was one of the first lithographic establishments un- 
dertaken, and in 1828 it took the first prize from the Société d’Encour- 
agement.* 

Jobard was then placed at the head of the Lithographie Royale, where 
he surrounded himself with a company of young and active artists, and 
soon brought out several serial works, such as “ Les Annales d’ Histoire 
Naturelle de Bory de St. Vincent,’ but the revolution of 1830 ruined 
the establishment and its director. 

Being then appointed director of the Museum of Industry, to which 
he rendered important service, at the same time he gave effect to 
inventions which had been for a long time known. Among the num- 
ber may be mentioned the water gas, known also under the name of 
Selligue gas, a designation given it by Jobard from the name of his asso- 
ciate, the chemist so well known in connection with his History of Coal 
Oils This gas is readily obtained by the decomposition of water by 
means of ignited carbon, yielding oxyd of carbon and light carburetted 
hydrogen. Strasburg and many other cities have been illuminated by this 
gas, but its use has been abandoned on account of the poisonous proper- 
ties of the carbonic oxyd; there is, however, a remedy for this defect, and 
we are persuaded that this gas, so valuable for its calorific powers will yet 
be utilized. About this time Jobard signalized himself as well by his 
discoveries as by his writings. He rediscovered the process of artesian 
boring by cords [lifting the borer by a cord instead of by a rod] fora 
long time practiced by the Chinese, and introduced its use in mining. 
He invented the lamp called dampe du pauvre, (poor man’s lamp) useful 
on account of its simplicity and economy. He also made known the 
hydraulic sling, (frondes hydraliques) a pump without a piston, a foun- 
tain pen, an elliptic press, a pistol with fourteen charges which was 
patented in 1826, and of course anterior to Colt’s revolver; the India 
rubber valve ; the hydraulic telegraph, the atmospheric express which has 
been recently revived, the electro-pneumatic railway, the sub-marine 
omnibus, boat carriages, (les bateaux-voitures) swimming rockets, &ec., &c. 
Jobard did not, however, acquire a fortune; on the contrary, he died poor. 
His was the history of most inventors, impoverished by infringers of his 
inventions or by dishonest associates. The Belgian government also re- 
peatedly reduced his salary, and seemed to anticipate the day when he 
should be retired from his position. Common humanity only, and his 
recognition by the French government which awarded to him the cross 
of the legion of honor, prevented this. The director of the Museum of 


* In 1799, Senefelder, the inventor of lithography, received a patent from the king 
of Bavaria. But he had obtained only characters in relief until accident put him upon 
the track of lithography, properly so called. He took a patent at London, in 1800, 
and at Paris in 1802, where Bergeret, the painter, made some trials with it. In 1807, 
Chozon purchased the right to apply it to the printing of music. In 1816, Engel- 
mann, printer, at Mulhouse, engaged actively in lithography, and thus merited the 
honor of having introduced this art into France.—s. x. 

+ See this Jour., xxx, 112, 254. 
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Brussels was still more remarkable in the economical sciences. In his work 
Le Monautopole, he advocated strongly the rights of the inventor, and 
considered intellectual property entitled to as much respect as any other. 
All his published writings for fifteen years claim this right, and Jobard 
has thus become the principal advocate of the rights of property in the 
labors of the mind. Many details might be given of the life and labors 
of this useful man. 

He is open to animadversion as a critic at once too profuse and caustic. 
He often exercised his merciless criticism upon those Belgian infringers 
who lived at the expense of French inventors. He became at the last a 
devotee to the delusions of Spiritualism—but fortunately his important 
discoveries had been made before 1852, although he afterwards pretended 
that his inventions had been dictated by Spirit ‘rappers ! Good, generous, 
loving youthful students, he was always attached to workers in science 
and the arts, and more than one Belgian savant was indebted to Jobard 
for aiding him over his early difficulties. No cost deterred him from an 
experiment, and this spirit of discovery, and perfecting what he undertook 
led to his pecuniary troub!es—to which, as before intimated, the Belgian 
government contributed its full share. Even in his last days, the poor in- 
ventor sought to obtain additional resources by the sale of his valuable 
library—a sacrifice from which death alone delivered him. 

The Works of Roger Bacon.—We have already stated* that the Min- 
istry of Public Instruction is engaged in publishing the works of some of 
our most eminent savans, such as Lavoisier, Lagrange, &c. Mr. Emile 
Charles, a private individual, is about to undertake a similar enterprise 
in reference to the works of Roger Bacon, one of the greatest philoso- 
phers of the thirteenth century. He does not undertake to reproduce 
tn extenso all that has emanated from the pen of this great man ; for his 
writings are far too voluminous to be published by private enterprise. 
But the volume published by Hachette, for Mr. Charles, (1 vol. 8vo.), 
gives us for the first time a complete idea of the influence which Roger 
Bacon exercised upon the spirit of his times, If this act of justice has 
been but recently performed it is because it’ was rendered very difficult 
by the circumstances under which Bacon lived. This philosopher was 
born in England, it is true, but being persecuted by religious fanaticism 
he passed a great part of his life in France, where he composed most of 
his works, and where, it is proper to say, he no longer suffered from reli- 
gious persecution. The writings of Roger Bacon have not all been pub- 
lished, the manuscripts are acattered through many public libraries; this 
has made it a great undertaking to examine all his writings, to translate 
them, and discover their general purport. 

Mr. Charles has undertaken this task upon which he has spent many 
years; he has been greatly aided by a distinguished scholar, Mr. Fortoul, 
for a time Minister of Public Instruction, who has assisted him with all 
his influence, and it was by the aid of his recommendation that he was 
enabled to visit the principal libraries in France and England, and thus to 
make the researches indispensable to the proposed enterprise. From these 
researches, it appears that Roger Bacon was not only learned in the sci- 
ences of his time, that he was a mathematician, a physicist, and that he 
practiced alchemy, but that he was the first who appealed to experiment. 


* This Journal, [2] xxxii, p. 98. 
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Whether he conversed with theologians, astrologers or scholastics, he al- 
ways took observation and experiment as the basis of his reasoning. If 
Roger Bacon did not invent the telescope, the steam engine, the compass, 
or phosphorus, which have been sometimes falsely attributed to him, he 
has, as Mr. Charles has said, done much more than this, he invented a 
method, the method of experiment, and thus anticipated by several cen- 
turies the system of philosophy which has immortalized his namesake, the 
Chancellor Francis Bacon. 

Cournot—des idées fundamentales.—The works of this renowned 
genius of the middle ages, remind us of a philosophic work (published 
also by Hachette) whose author is a contemporary scholar—Mr. Cournot. 
This work is entitled, “ Z'raite de Venchainement des idées fundamentales, 
dans les Sciences et dans U Histoire.” Mr. Cournot is known for his math- 
ematical labors, researches upon the calculus of probabilities, the theory 
of functions, the infinitesimal calculus, &c., and also for his works upon 
philosophical criticism. Mr. Cournot has for a long time performed the 
duties of Inspector General of the Studies at the University of France. 
At present he is Rector of the Academy of Dijon, where he employs his 
leisure in philosophical labors of the class mentioned above. 

The following are some of the principal topics embraced in this re- 
markable work, viz: 

Of order and form in general—the characteristics of the logical and mathe- 
matical sciences. 

Of the transition from order purely intelligible to phenomenal order— 
the ideas of time and space.—Geometrical ideas. 

Of Kinematics or general theory of motion.—The idea of types. 

Of the measure of time and principles of the infinitesimal calculus. 

Of the doctrine of chances and of probabilities and their logical and 
mathematical applications. 

Of the synoptical arrangement of ideas which pertain to order and form. 

Of the ideas of matter, mass and inertia. 

Of the subordination of characteristics and classification of physico-chem- 
ical theories. 

Of the ideas of unity, individuality, space and type, in their application 
to physical and cosmological sciences. 

Of life and organization in general. 

Of the characteristics of the natural sciences, natural history and natural 
philosophy. 

Of the mode and conditions of vital action. 

Of the origin of species and the idea of organic creation, de. d&c. &c. 

Proposed Statues of distinguished men.—In France as well as among 
every civilized people homage to distinguished men has always been in 
high esteem. Every city and town aspires to the honor of having given 
birth to some great man, and insists on erecting his statue. This ambi- 
tion, very honorable without doubt, may be carried too far. In France, 
at least, it often selects for its objects questionable celebrities. This was 
especially true some ten years since, when the public attention was di- 
rected to military glory. Of late years, there has been a happy reaction. 
We begin to understand that the science which invigorates is better than 
the art which kills, and that it is possible to render service to humanity 
otherwise than by shedding human blood. 
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While Lorraine erected statues to Mathieu de Dombasle, the agricul- 
turist, and to the historian Dom Calmet; and Alsace to the poets Pfef- 
fel and Andrieux, and is about to erect one to the chemist Gerhardt, the 
city of Sens contemplates erecting one to the chemist Thénard. The So- 
ciété Zoologique d’ Acclimation has set on foot a subscription to erect two 
statues ; one to the celebrated naturalist Daubenton, the master of Haity ; 
the other to Parmentier, at once a chemist and a naturalist, one of whose 
principal merits consisted in having introduced the potatoe into France. 
The following brief biographical sketches of these two distinguished men 
may not be without present interest : 

Davusenton was born at Montbard, May 29,1716. About the year 
1742, Buffon called him to Paris as demonstrator in the cabinet of nat- 
ural history, and associated him afterwards in his own labors. Although 
we cannot know what part of these works was performed by him, we well 
know that Buffon was indebted to him for a considerable part of his fame ; 
and it is said with reason that without Daubenton, Buffon would not 
have been able to accomplish his work ; while without Buffon, Daubenton 
would have been able to compose his useful works. 

The mind of Daubenton was directed towards useful and practical ob- 
jects, and he was early engaged in acclimation : to him we owe the only 
important applications of zoology to practical life which were made in 
France in the 18th century ; the improvement of the varieties of sheep 
by a series of experiments worthy to be used as models for all efforts of 
this kind, also the acclimation of fine-wooled sheep from Spain, previous- 
ly attempted without success. He began his experiments of this kind in 
1766 and continued them until his death in 1799. He consumed his 
fortune in this enterprise, but success crowned his efforts. In 1794 
the National Convention directed a republication of his work on the im- 

rovement of sheep, a work which has been translated into the principal 
Ine uages of Europe. 

Daubenton was ever a lover of plants. In 1797, by order of the Ex- 
ecutive Directory, he drew up a plan for the embellishment of the gar- 
den of Luxemberg, which he called the “ Grove of all the months.” This 
plan consisted in uniting in separate groups the shrubs which flower in 
the same months; this is a kind of floral zodiac which has been more or 
less realized to the present time. This savant was the real founder of the 
Cabinet of Natural History of the Jardin des Plantes, which originally 
contained little else than a collection of, shells, and which served after- 
wards to amuse the early years of Louis XV. Many of the specimens still 
bear the marks of the caprice of the royal infant. By the care of Dauben- 
ton this cabinet in a few years entirely changed its appearance. Minerals, 
fruits, woods, and shells were gathered from all parts of the world. Then 
also were discovered and perfected the means of preserving all parts of or- 

nized bodies. A complete desctiption and catalogue of the Museum 
was also then begun. 

Cuvier tells us that Daubenton was the first who applied the knowledge 
of comparative anatomy to the determination of fossil species. He was 
moreover the means of introducing to science that great naturalist, 
Etienne Geoffroy St. Hilaire, upon the recommendation of Haiiy. It is 
worthy of remark that Daubenton was initiated into science by Buffon, 
Etienne Geoffroy by Daubenton, and Cuvier by Etienne Geoffroy St. 
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Hilaire. Three of these great naturalists have their statues; Daubenton 
alone awaits his. In 1778 Daubenton occupied the chair of General 
Zoology at the College of France. In 1783 he delivered a course of lec- 
tures upon rural economy at the veterinary school at Alfort. In 1793, 
he was called to the chair of Mineralogy at the Museum of Natural His- 
tory. In 1795 he was appointed Professor at the Normal School. Elected 
member of the Senate, he was struck with apoplexy the first time he ap- 
peared in that assembly, and expired Dec. 31, 1799, at the age of 84 years. 

ParMENTIER devoted 40 years of his life to advocating the use of the 

tato, in opposition to a general prejudice that it was only suitable to 

used as food for pigs. We will not mention the numerous well known 
and frequently repeated anecdotes which pertain to this part of the la- 
bors of Parmentier, who is so popular in France, where they frequently 
give the name of Parmentiére to the precious tuber of solanum tuberosum. 

e also studied all those vegetables which appear useful for food. After 
wheat, maize and the chestnut, he analyzed the stems and the roots of a 
great number of vegetables. Chemistry, physics, botany and vegetable 
physiology were all by turns placed under contribution by him, as well for 
researches upon alimentary substances as for making them most useful. 
By improving the grinding of wheat, he was enabled to extract a greater 
amount of flour, the bread became better, more nutritious and more 
savory. The art of the baker was also studied by this indefatigable phi- 
lanthropist. His works upon the art of grinding wheat and of making 
bread were of such importance that Cuvier said: “ Perhaps Parmentier 
has rendered no less service by making known improved processes of 
grinding flour and baking, than by extending the culture of the potato.” 

Parmentier was born in 1737, at Montdidier, and died in 1813. He 
passed through the wars of the Republic and of the Empire in the ca- 
pacity of military apothecary. Afterwards he was Apothecary in Chief 
of the Hospitals. 

Artificial Production of Protein Substances.—For a considerable time 
much attention has been given in France to the possibility of preparing 
albuminous substances synthetically. For this purpose the processes 
oT adopted for obtaining amids and nitrils have been employed. 

ut while on the one hand Paul Thénard ascertained that starch absorbed 
a considerable proportion of ammonia when heated in a current of this 

as, yielding matters analogous to protein substances; Schutzenberger, 

rofessor in the Faculty of Medicine at Strasbourg, independently, and 
almost at the same moment, reached the same result not only for starch 
but also for the sugars, and even for coloring matters. 

Some analogous results were published (May 7, 1860) by Schoonbrodt, 
who obtained artificially a protein substance which he considered as 
a sucro-nitrile. Without disputing the merit of these observers, we remark 
that they cannot lay claim to priority, for long before 1860, - June 
1856,) Dusart, a young chemist, showed that by heating in a close ves- 
sel, at a temperature of about 150°C. either glucose, lactine, or starch 
with aqua ammonia, there was obtained a nitrogenous substance, which 
alcohol precipitates in elastic filaments and which gives with tannin 
an imputrescible material. In these experiments, Dusart fixed four- 
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teen per cent of nitrogen by maintaining the mixture for fifteen days in’ 
an oven, at a temperature varying from 150° to 200°C. The product 
obtained under these conditions resembles gluten in physical properties. 
Unfortunately, it did not possess any of the chemical reactions which 
characterize the natural protein substances, except the odor of burned 
flesh, which it contracted by decomposition under the influence of heat. 

Dusart has then the manifest priority over his rivals. But the chemist 
is to be remembered who first occupied himself with this question and 
considered protein substances as amids or nitrils. This chemist was T. 
Sterry Hunt, and the reader will recall with no less pleasure that it was 
_in this Journal* (in Jan. 1848) that the memoir of Mr. Hunt was pub- 
lished, and that he therein for the first time suggested the possibility of 
preparing the protein substances synthetically.+ 


[In the Comptes Rendus (T. Li1, 247, Fevrier, 1861) Hunt has 
made reclamation as against Messrs. Williamson and Gerbardt, 
of the Theory of Chemical Types commonly awarded to these 
chemists, basing his claim on the prior promulgation of those 
ideas which form the basis of this theory in his papers in this 
Journal ([2], v, 265, 1848; vi, 173; viii, 82; ix, 65; (1850)), Ger- 
hardt, to Hunt’s mortification, adopted his (Hunt's) ideas four 

ears after date without any allusion to their authorship, while 
urtz in 1858 revived for the first time (as Hunt believes) his 
ideas of condensed types and of hydrogen as the fundamental 
type in organic compounds. In the Répertoire de Chimie pure et 
Appliquée, for Nov., 1861, Wurtz notices this claim of Hunt in a 
style at once courteous and critical, acknowledging that the his- 
torian of science must ever accord to Hunt the credit of having 
independently in 1848 announced the idea that water and hydro- 
gen might serve as types of a great number of combinations. 
Wurtz adds, “he (Hunt) will permit me nevertheless to say to 
him in this regard that he is not the first who has announced 
this idea. He himself cites Laurent and should have cited Grif- 
fin who published similar notions long before Laurent. For all 
this neither can Laurent or Griffin any more than Hunt pass as 
the authors of the theory of types; and this as I think is just. 
Those who discover the facts which give prominence to an idea, 
and who, thanks to those facts, introduce the idea into science 
and who render it fruitful—these are the true discoverers. Now 
the discoverers of the mixed ethers, of the organic anhydrids and 
T may add, of the compound ammonias, are they who have really 
brought to light the molecular types which characterize modern 
chemistry. ‘This is why Messrs. Williamson and Gerhardt have 
general credit as the authors of this idea. If they are cited in 

* {?1. v, 74; vi, 259; and vii, 108. 

+ Hunt bas himself reclaimed his original observations of 1848, on occasion of 
the first publication of a notice (in the Comptes Rendus of May 7, 1860,) of Schoon- 
brodt’s paper. See Comptes Rendus, L, 1186, June 25, 1860. Hunt’s views have 


been very widely circulated in the Elementary Chemistry of Silliman, the organic 
part of which Hunt contributed.—Eps. 
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preference to their predecessors, it is in virtue of the authority 
of facts and of that sort of supremacy which discoveries prop- 
erly so called, exert over pure speculations.” Prof. Wurtz goes 
on to support his argument by illustrations drawn from the poly- 
atomic results of modern chemical research at greater length 
than our space now permits us to copy.—Eps.] 


Documents relating to the History of Amorphous Phosphorus.—Con- 
sidering questions of priority, we may be allowed to establish a historical 
fact which has been for a long time misapprehended. All the world unite 
in according to Schreetter, of Vienna, the merit of having discovered 
amorphous phosphorus. The Academy of Sciences at Paris confirmed 
this opinion by decreeing to Schroetter a prize for this discovery. We do 
not intend to contest with Schretter the merit of having successfully 
studied this allotropic element. By his labors it became doubtless better 
understood, and he pointed out its utility and economic importance. But 
it is proper also to show that amorphous phosphorus was’ already well 
known when Schreetter published his work, in 1848. Not only was 
it already known, but it was recognized as such, by Berzelius, in his An- 
nual Report, presented March 31, 1845; also by Marchand, who exam- 
ined it carefully, taking it at first for iodid of phosphorus (Jour. fur 
Praktisch. Chem, 1844, vol. xxxiii, p. 182). Hence, the real discoverer 
of amorphous phosphorus was not Schroetter; this merit belongs to 
Emile Kopp, who was then principal chemist to the Faculty of Medicine 
at Strasbourg. The memoir in which he spoke of this red powder was 
presented to the Academy of Sciences in 1844 (Comptes Rendus, T. xviii, 

. 871), from whence it passed into the principal scientific Journals of 

urope. It was in a research upon iodhydric ether that Kopp made us 
acquainted with the red phosphorus, its preparation and its more import- 
ant properties. It is there stated that: “In preparing the iodhydrie 
ether by means of alcoliol, phosphorus and iodine, there remained, as a 
residue, a solid pulverulent substance of a deep red color; this substance, 
when well washed, is insipid, inodorous, and is but feebly attacked by 
the oxygen of the air; this is nothing but phosphorus in its red state, 
It can be dried over the water bath, without being sensibly oxydized, 
but it is difficult to drive away the last traces of moisture. By distil- 
lation it turns black and is transformed into ordinary phosphorus which 
is condensed,” &c. &c. 

We thus see that amorphous phosphorus was duly recognized, and its 
individuality perfectly established, by Kopp, in 1844 ; it had even passed 
the ordeal of the critics, and remained as a simple body, so that it is 
justly recognized, notwithstanding Marchand at first regarded it as iodid 
of phosphorus. The principal French and foreign scientific Journals 
mentioned it in 1844 and 1845, so that this result of Mr. Kopp has ob- 
tained all necessary publicity. It is true that nothing in the title of 
the memoir set forth the important fact which has occupied our attention, 
but it is none the less true that four years previous to Schreetter, Emile 
Kopp had already shown the existence of phosphorus in its red state, had 
made known a method for obtaining it, and had recognized its most es- 
sential properties. It is proper, therefore, to give to each observer his 
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due, to Kopp the discovery of amorphous phosphorus, to Schreetter its 
application. 

Oxygenated Beverages.-—Mr. Maumené is Professor of Chemistry at 
Reims, the centre of the manufacture of Champagne wine. He has 
recently made a series of curious experiments upon wine, into which he 
has forced oxygen gas under a pressure of seven or eight atmospheres. 
He ascertained that when wine was sufficiently old, that is, when it no 
longer gave a deposit, it underwent no chemical modification from the 
presence of compressed oxygen, even when the contact of the oxygen 
was maintained for almost a year. In that case the oxygen was not ab- 
sorbed and the acid power of the wine was not increased. The wine 
thus prepared is much more sparkling, or foams more, than the other kinds 
of common champagne. When opened it disengages pure oxygen, which 
rekindles an extinguished taper, and contains only such traces of carbon- 
ic acid as the wine contained before the experiment, and of which it 
could not be freed under a vacuum over a solution of potassa. 

The taste of the wine charged with oxygen is not changed, but it pro- 
duces, a little time after being drunk, a very sensible heat, like the better 
kinds of old wine, a general and well marked agreeable sensation. Mr. 
Maumené inquires whether the physician may not avail himself of this 
observation. 

Oxygen ozonized did not oxydize wine. Although oxygen is but slight- 
ly soluble in water, it is dissolved in sufficient quantity, under a pressure 
of eight atmospheres, to produce a strong effervescence. Such water has 
no taste ; but by drinking it many days Maumené thought he experienced 
a real improvement in the functions of respiration and digestion. The 
preparation on a great scale of water and of wine charged with oxygen 
can be accomplished without difficulty. Oxygen is received in a gas- 
holder, a proper aspirator and a pump conduct it into a condenser where 
it is compressed to the extent of ten or twelve atmospheres. To be sure 
that this oxygen is sufficiently purified, it is passed through two cylin- 
ders, one of which is filled with caustic soda, and the other with ordinary 
charcoal in coarse powder. From the condenser it is forced into the 
liquid by means of the apparatus of Savaresse, which is tinned if the 
liquid is water, or silvered if wine or other acid or saccharine liquids are 
to be oxygenated. 

If the pump is worked slowly, the oxygen does not act upon the oil of 
the piston and the oxygen contracts no odor, even under a pressure of 
fifteen atmospheres. 

Maumené has made some experiments with protoxyd of nitrogen pre- 
pared pure, from nitrate of ammonia free from chlorine. Wine charged 
with this gas possesses in a high degree the power of producing the hi- 
larious effects attributed to the gas itself. This fact Maumené determined 
by experiment, for the purpose it required only half a glass of the wine 
saturated with NO at six atmospheres. 

Electricity.— Effects of powerful tension—At a recent meeting of the 
Academy of Sciences at Paris, Mr. Faye exhibited an experiment in which 
two plates of crown glass were pierced through and through by the elec- 
tric spark of the great induction machine recently constructed by Ruhm- 
korff. One of these plates was four centimetres and the other six centi- 
metres in thickness: (one and a half and two and a half inches nearly). 
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On examining the path left by the spark, it is seen to consist of a white 
and opake fillet extremely slender, the whole length of which presents 
bright places of two or three millimetres directed successively like a spi- 
ral in different azimuths. It shows no metallic deposit. In the thicker 
plate this track bifurcates at a depth of about one-third of the thickness. 
Almost at the opposite face it again subdivides into many fillets, very 
fine and almost destitute of the bright places. 

During the experiment, Ruhmkorff demonstrated, by the appearance 
of Haidinger’s colored rings, that the passage of the spark was accom- 
panied by an energetic compression of the substance of the glass. No 
trace of fusion was discovered in these plates at the points where it was 
traversed by the spark. Mr. Faye thought nevertheless that it would be 
possible to produce on a smail scale true fulgurites by the aid of this pow- 
erful machine, if the spark were forced to pass through a certain thick- 
ness of some pulverulent substance a little more fusible than crown glass. 

Electro-Magnetism ; New Experiments.—Mr. Leroux, Assistant Pro- 
fessor at the Polytechnic School, has recently made some very curious 
experiments upon the current of the pile by the use of very fine con- 
necting wires. For the purpose of producing incandescence, Leroux pre- 
fers a wire of platinum. A wire one-fifteenth of a millimetre in diam- 
eter was thus maintained at a red heat through a length of fifteen or 
twenty centimetres, and there was required for this purpose only a dozen 
elements of Bunsen’s battery. When it is desired to avoid incandescence 
and to have a very long conducting wire, it is better to employ silver, 
which offering less resistance causes less diminution of the current. With 
a silver wire of one-fifteenth of a millimetre in diameter, ten elements of 
Bunsen’s battery are sufficient to produce through a length of forty or 
fifty centimetres the interesting results we are about to consider. 

Presenting such a platinum wire, rendered incandescent, to the poles of 
a powerful magnet or an electro-magnet, the wire if rendered sufficiently 
flexible, assumes a series of configurations depending on the direction of the 
current, and whether the line joining the extremities has an axial or an 
equatorial position. Such a conducting wire is attracted by a mass of 
iron: this is the counterpart of the original experiment of Arago that 
a conjunctive wire attracted iron filings when it was traversed by a cur- 
rent. The experiment of Leroux generally succeeded best when the mass 
of iron presented a large surface ; the conductor was then attracted to it 
and remained adherent. 

Lastly, Leroux showed how a fine conjunctive wire could be made to 
coil itself spontaneously around the pole of a magnet when it was placed 
in a suitable position. 

Upon one of the poles of a horse-shoe magnet,* he fixed an armature 
of soft iron, eight or ten centimetres in length, turned and polished. To 
this armature he attached the extremity of a silver wire, holding the other 
extremity in his hand, but so loosely that the wire could constantly obey 
the forces which solicited it. This wire when traversed by a current coiled 
itself around the armature and there formed a helix wound in a direction 
opposite to that which would be required to give to the armature the 
same magnetism which it already possessed. For the more convenient 
performance of this experiment, and to render it, so to speak, more gen- 


* Aimant bifurgqué ; this Journal, [2] xv, p. 381. 
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eral, a small metallic bobbin . which the wire is wound may be sus- 
pended above the magnet. In this way the experiment may proceed 
without the aid of the operator; the more constant the length of the 
wire passed over by the current the less danger is there of burning it, as 
sometimes oy eye We observe thus a new kind of motion obtained by 
the action of the pile. To regulate this motion and to prevent its undue 
acceleration, there may be placed upon the axis of the bobbin a much 
smaller cylinder, upon which a silk thread, stretched by a suitable weight, 
winds up in an opposite direction. 

[The experiment of Leroux appears to us not different in principle from 
the well known vscillating helix of Ritchie. The spontaneous coiling of 
a thin conjunctive wire about a magnetic bar is curious and so far as we 
remember, new, but the use of a long thin wire of platinum or silver, 
between the electrodes of a voltaic pile, to regulate and render sensible 
the heating power of the pile, has been a familiar lecture room demon- 
stration in the United States, since the first introduction of Hare’s De- 
flagrators more than forty years ago (this Journal, [1] iii, 105, 1821) first 
supplied to the demonstrator the means of obtaining a measurable con- 
trol over the currents of powerful voltaic combinations. In demonstra- 
tions of this kind, it has been usual to ignite to full whiteness a wire 
of platinum a millimetre or more in diameter and from one to two metres 
in length.—Ebs. | 

Electric Telegraphy :—Submarine communications.—The telegraphic 
cables which unite England and France are quite insufficient for the wants 
of the two countries and now more than ever is it important to increase 
the number of these lines of communication. Soon the two nations will be 
united to each other by thirteen wires, namely: four from Calais to Do- 
ver, four from Boulogne to Falkstone, four from Dieppe to New Haven, 
in Sussex, designed to communicate severally between London, Marseilles, 
Lyons and Bordeaux. Lastly, there exists a communication between the 
two countries by the Jersey and the Guernsey islands. This line, which 
is composed of only one wire, starts from the vicinity of Coutances. 

Trans-atlantic communications are more than ever the order of the 
day. While the Russians are actively engaged with the long line which 
ought hereafter to unite the ports of the South of China to those of Amer- 
ica, remarkable efforts are being made in France as well as in England to 
unite Europe and America. The project which finds most favor in Eng- 
land is that of Col. Schaffner, who proposes to correspond with America 
by the north of that continent and the north of Europe. The cable will 
start from the coast of Scotland and proceed by way of the Faroe islands, 
Iceland, Greenland, Labrador, Newfoundland, and Canada to New York. 

In France there is little sympathy for this northern line. The low tem- 
perature may become an obstacle in those desolate regions frequently agita- 
ted by snow storms and traversed by auroras which are well known to 
cause disturbance of the telegraph ; this inconvenience is not eompensa- 
ted by the sub-marine lines in waters covered with ice and disturbed by 
volcanoes as in the neighborhood of Iceland. This project therefore of- 
fers less prospect of success than that which has been but imperfectly ex- 
ecuted between Valentia and Newfoundland. 

The French project proposes a line to start from the shores of Brest 
and touching at the island of Flores, one of the Azores, to terminate at 


| 


Physiological effects of Electric Telegraph. 119 


St. Pierre Miquelon near Newfoundland. The distance across is without 
doubt greater, but the cable would be placed in more favorable conditions. 

We may mention that the cable from Malta to Alexandria has been 
laid without obstruction; there are intermediate stations at Tripoli and 
Bengazi. The completion of this line will enable us to hold communi- 
cation with India in 13 days. 

At the same time a new cable is being laid between France and Alge- 
ria; this new cable starts from Port-Vendres ; the first section is already 
laid, reaching to Mahon. 

New system of cables—Sub-marine communications are easily estab- 
lished where they are to operate only for distances comparatively small. 
The Jength of the cable between Malta and Alexandria is 1400 miles. 
Great distances are attended by difficulties which have been so frequently 
mentioned that it is not necessary to repeat them here; we will merely 
say that the cables in use are much too heavy, and hence the iron wire 
twisted upon the outside as a protection by stretching (with no fault of 
the manufacturers) ruptures the conducting wire. 

The new cables are much lighter; the spiral armature of iron is there 
replaced by a simple envelope of textile material, so that it resembles 
very much an ordinary ship cable. The weight does not much exceed 
that of the volume of water which it displaces, so that descending slowly 
it does not acquire that prodigious tension which caused fractures of the 
earlier cables surrounded with a metallic covering. The interior wires 
are insulated by layers of caoutchvuc and gutta-percha applied in a 
vacuum, so that the interior may be as much as possible freed from air. 

Physiological effects of the Electric Telegraph.—It appears that con- 
stant watching of the needles of electric dial-plates begins at length to 
produce an unpleasant effect upon the eyes of some of the operators. 
After lacorious service, and especially after service at night, the retina is 
frequently so affected that for a considerable time all objects appear double 
and shrouded in a haze. This affection is developed only at those stations 
where the needle telegraph is employed. This telegraph is no longer 
used in France, it is but little used in England, except the needle tele- 
graph of Wheatstone. In France the printing telegraph is preferred. 
Two new systems are about to be adopted; the first that of Hughes, an 
American, the other that of Caselli, of Florence. The first prints the 
Roman letters with a velocity which permits the transmission of twenty 
or thirty words per minute; the second, called the pantelegraph, repro- 
duces everything autographically, writing, linear drawings, portraits, land- 
scapes, d&e. &e., with a velocity of eight to ten words of ordinary writing 
or 60 words written with the characters of Morse. 

Army Telegraph—In July \ast the French Minister of War caused 
some experiments to be made in the Champ de Mars with the army tel- 
egraph. Let us see in what these experiments consisted: A certain num- 
ber of mounted artillerists were followed by a vehicle properly attached, 
in which were placed lances designed to serve as telegraph posts, and also 
the electric conducting wire. At a given signal they quickly extended 
themselves over the line; this signal was given as soon as the extremity 
of the conductor was fixed to the earth by means of a stake. At the 
distance of thirty metres a horseman dismounted, took a lance given him 
by an artillerist in the carriage, and set up the lance in the , causing 
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it to make half a turn so that the head of the lance should be encircled 
by the electric wire. The horseman then made the lance fast by means 
of two guys fixed to it, and fastened to the earth with two stakes. The 
same operation was performed rapidly by other horsemen, but it was found 
that the lances were required not more than once in one hundred metres. 

These experiments demonstrated that a telegraphic line may be impro- 
vised, in case of necessity, for armies in the field for example, and that 
too in the time strictly necessary for men and horses to move from the 
point of departure to the point of destination. In case of obstacles to 
the carriages, resulting from irregularities of the ground, each horseman 
charged with the duty of planting a lance, carries it in his hand and at 
the stirrup as practiced in the regiments of lancers. 

Military Photography.—The Minister of War always interested in the 
aid which the art of destruction may draw from scientific discoveries 
decided, some months since, that in each corps d’ Armée there should be 
an officer skilled in photography. In every campxign he is to follow the 
expeditionary corps. To this officer are assigned two subordinates, in the 
capacity of photographic aids, and six soldiers are detailed to serve as 
assistants. The apparatus employed is necessarily limited, consisting of 
objectives adapted to long distances, and which can be easily packed in 
a single wagon. 

Guano and Artificial Pearls.—Artificial pearls were invented in the 
fifteenth century by a Parisian artist by the name of Jaquin. These are 
small beads of thin glass lined in the interior with Hssence d’ Orient and 
then filled with wax. But what is the substance called “ Essence 
d’Orient”? This pompous name was invented for the sole purpose of 
concealing the true nature of the material from which it was prepared. 
But this material is furnished by a small white fish, the ablette, very com- 
mon in the rivers of continental Europe. It accompanies the scales of 
this fish and is detached when the scales are rubbed up for a considerable 
time and thrown into a vase of water. To collect the “ essence d’orient,” 
the water is poured off from the vase upon a fine hair seive which retains 
the scales and allows the water and the product sought to pass through 
it. The latter sinks (o the bottom and is obtained pure by decanting the 
water. A little ammonia is added to prevent its decomposition. 

In one small river, in the department of Meurthe, not far from Nancy, 
they collect each year 25000 kilograms of the ablette, producing 600 
kilograms of scales, worth 25000 francs ; all this is employed exclusively 
in the preparation of artificial pearls. 

Nothing is known concerning the chemical nature of this substance 
which is attached to the scales of this little fish, and no one appears to have 
devoted any attention to that point. Mr. Barreswil, has however discov- 
ered that it is identical with a principle extracted directly from guano by 
Bodo Unger, which he called Guanine. Guano being an excrement of 
sea birds, it follows on the one hand that the guanine might be met with 
in other species of fish besides the ablette—a thing which was to have 
been expected. Interesting in a physiological point of view, is the ques- 
tion, what is this proximate principle which is not digested and which is 
found unchanged in the excrements after they have been for many ages 
exposed to the action of the air ? 
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SCIENTIFIC INTELLIGENCE. 


I. PHYSICS AND CHEMISTRY. 
Puysics. 

1, Depth of the Ocean.—On page 39 of this volume, Mr. Semann has 
quoted Laplace’s inference of 600 meters (near 2000 feet) for the mean 
depth of the ocean. All researches tend to show that this depth is 
very greatly less than the actual depth; the data on which Laplace’s 
conclusion was based are also quite conjectural. The area of land to sea 
is now stated as 3:8, and not as formerly, 1: 3—this would render the 
ocean even shallower than was stated by Laplace—while every modern 
observation in deep soundings, and above all the discussion of waves of 
translation in earthquakes—proves it vastly deeper. 

The discussion of the Japan earthquake wave in 1854 (quoted in a 
note on p. 39) by Prof. Bache,* gave for the depth of the, Pacific Ocean 
in the path of the Simoda waves to San Diego and San Francisco (34° 
40’, 32° 42’, 37° 48’) a depth of 2,230 to 2,100 fathoms (13,380 to 
12,600 feet). 

Young estimates the average depth of the Atlantic at about 15,000 feet, 
and of the Pacific about 20,000 feet. 

Guyott derives from the law of the relief of continents about 15,000 
feet for the South Atlantic, which he suggests may be too little. 

Herschelf{ derives from the velocity of the tide wave, according to 
Airy’s table, 22,000 feet for the Atlantic basin from lat. 50° S. to lat. 
50° N. He thinks that an average depth of four miles is rather above 
than below the true depth. 

Kléden§ assumes a probable average of three and a half miles or 
about 18,000 feet. 

There is certainly a wide difference of statement among these authori- 
ties, but we seem authorized in assuming a mean depth for the great 
oceanic basins of 15,000 to 18,000 feet. The greater of these numbers 
would still leave Mr. Semann’s conclusions on the absorbability of the 
waters of the globe by its rocky mass quite within the range of probability. 


CHEMISTRY. 

2. On some of the double salts of Cyanid of Mercury: Preliminary 
notice of a Memoir upon this subject ; by W. P. Dexter. (From the 
Proceedings of the American Academy, Dec. 10, 1861.)—An investiga- 
tion of some of the compounds of cyanid of mercury having already 
occupied me for a considerable time, I would beg leave to communicate 
the conclusions at which I have thus far arrived: and would state that I 
am still engaged in the prosecution of the subject. 

For several of these compounds my analyses have led me to infer a 
composition differing from that assigned to them by previous investiga- 


* Coast Surve one for 1855, p. 342. 
+ Guyot, Earth and Man. 
i Herschel, Physical Geography, p. 72, English edition. 
Kléden, Phys. Geog. (Hrdkunde.) 
Am. Jour. Sct.—Szeconp Sentes, Vou. XXXIII, No. 97.—Jan., 1862. 
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tors. For example, the salts of cyanid of mercury with the chlorids of 
nickel and cobalt, to which Poggiale* gives the formule 
NiCl, HgCy, 6HO 

2COCl, HgCy, 4HO 
I have found to be expressed by 

NiCl, 2HgCy, 7HO 

CoCl, 2HgCy, 7HO 
thus removing a difference which was certainly not to be expected in 
bodies so nearly related, and showing their conformity in constitution 
with the other salts of this class. 

The salt to which Desfosses+ gives the formula 

KCl, 2HgCy, HO 
I find to contain two equivalents of water: and for the analogous salt 
with chlorid of barium, which according to Poggiale contains but 4HO. 
I get the formula BaCl, 2HgCy, 6HO. 
It then agrees in composition with the corresponding salts of SrCl and 
CaCl. 

The cyanid unites also with chlorids of the type R,Cl,: I have 
formed and analyzed 'the compound with perchlorid of iron. Its for- 
mula is Fe,Cl,, 4Hg Cy, 7HO. 

I hope to get similar salts with Al,Cl,, Be,Cl, and perhaps with Cr,Cl,, 

For the salt of cyanid of mercury and chromate of potash, first described 
by Caillot and Podevin,t Rammelsberg § has found the formula 

2(KOCrO,), 3HgCy 
which was changed by Poggiale || to 

KOCrO,, 2HgCy. 
An analysis of this salt has given me results agreeing very nearly with 
those of Rammelsberg, with the addition of one equivalent of water, 
which has been hitherto overlooked. Its formula would then be 
2(KOCrO,), 3HgCy, HO. 

The analyses of the compound which has been mentioned as consisting of 

BaCl, 2HgCy, 6HO 
have shown that the composition of this salt is not constant, and is not in 
exact accordance with the laws of chemical proportion. 

The above formula requires 16°73 Ba, and 48°77 Hg in the hundred. 
In the salt as I have obtained it, the barium is always deficient in quan- 
tity and the mercury in excess. The barium has been found as low as 
13°4 and I have never found it higher than 15°69: while the mercury 
varied from 54°3 to 50°5. In general, the smaller the excess of chlorid 
of barium in the solution from which it crystallizes, the less barium, and 
the more mercury will be found in the salt. In some of the cases, those 
which gave the extreme numbers, this may very probably be owing to a 
mechanical admixture of cyanid of mercury, the crystals of which formed 

* Compt. Rend., xxiii, 762. 

+ Gmelin, Handbuch d. Org. Ch., Bd. 1, S. 417. The original memoir in Journ. 
Chim. Méd., vi, 261, is not accessible to me. 


Berzelius, Jahrsb., vi, 183. 
i Pogg. Ann., Bd. 42, S, 131 and Bd, 85, S. 145. | Loc. cit. 
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at the same time with those of the double salt, and, as I shall on another 
occasion show, cannot always be distinguished from them. It is likewise not 
impossible that there may be a compound of chlorid of barium with more 
than two equivalents of eyanid of mercury, and that the analyses were 
made upon mixtures of the two salts. But the existence of such a bod 
has never been shown, nor do we know an instance of a chlorid, 
iodid or bromid combining with cyanid of mercury in any other pro- 
portion than one equivalent to two. ‘The salts of chlorid of nickel and 
chlorid of cobalt which I have mentioned, and a salt said, also on the 
authority of Poggiale, to be composed of 
2NH,Cl, HgCy 

are the only exceptions to this statement w! 7 have been able to find. 
In other instances, as in that of the subjoinea analysis, which was made 
upon large, perfectly defined, and carefully chosen crystals, deposited by 
spontaneous evaporation from a liquid containing a considerable excess of 
chlorid of barium, such an explanation seems to me entirely iuadmissible. 


The analysis gave 
Calculated. 


11°53 (by difference.) 


100° 
a direct determination of the water upon another portion gave 6HO= 


11°63. 

The above is one of thirteen analyses of this salt, and is chosen for no 
other reason than that the crystals were carefully selected, and that its 
accuracy is vouched for by the agreement of the direct determination of 
the water with the determination by difference. 

The water was determined directly in two other cases and the varia- 
tion from the determination by difference found to be less than one-tenth 
of one per cent. To control still further the exactness of the analyses 
and the purity of the double salt, the chlorine was in one instance deter- 
mined; the analysis gave 7-08, the quantity required by the barium 
present was 8°01. The cyanid of mercury used was also analyzed by the 
same process and with the addition of the same reagents which had been 
employed in the analysis of the double salt; the result differed from the 
calculated composition only by one in the hundredths of a per cent. In 
all of these analyses the deviation from the composition of the theoreti- 
ical or normal salt is unmistakable; and is the more striking when the 
perfect crystalline structure of the body is considered. I have observed 
a similar abnormal composition in the salt of chlorid of strontium, 
while the salt of chlorid of potassium, for example, even when crystal- 
lized in the most confused manner, has a composition agreeing completely 
with theory. 

Reserving further discussion for another occasion when the subject shall 
have been more thoroughly investigated, the following is the view which 
I am at present inclined to take of this, as well as of some other instances 
of similar nature, 


Found. 
Ba 16°73 15°69 
Cl (8°66) (8-12) 
2Hg 48°77 51°32 
(12°68) 
6HO 13:17 
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The body in question may be regarded as composed of normal salt of 
definite atomic constitution, to which is added a certain excess, variable in 
amount, of cyanid of mercury ; which latter is not combined chemically 
with the normal salt, but enclosed like a foreign body in the interstices of 
tts crystalline structure. 

If this view be correct, the water and barium should be present in the 
abnormal in the same relative proportion in which they exist in the nor- 
mal sait: and if the excess of cyanid of mercury be deducted from the 
total salt analyzed, the barium found should be in the same proportion 
in the residue, as it is in the normal salt. The one of which conditions 
is virtually included in the other. 

The abnormal crystals of this salt, which I have examined, agree pretty 
weil with these conditions. Omitting the details for the present, it may 
be stated that the water thus calculated on the barium found, is, in gen- 
eral, deficient by about 0°5 per cent; is agreed in one case very nearly 
with the theory, and was found once to be 0°7 per cent in excess, In 
this case unusual and perhaps inadmissible means had been taken to 
remove adhering moisture. The salt is permanent in a not too dry air, 
but in the air of a heated room or in air kept dry by means of sulphuric 
acid it effloresces and loses at Jast nearly the whole of its water of erys- 
tallization. When it is considered that the only means we possess of 
drying such a salt without expelling the water essential to its crystalline 
constitution, is the mechanical operation of pressure between paper, the 
above mentioned deviation from theory, amounting to six or seven milli- 
grammes on the quantity taken for analysis, may not be thought to exceed 
the limits of the unavoidable errors of observation. 

Should this view be borne out by further investigation, and should it 
be admitted that crystalline bodies may hold certain of their constituents, 
or even foreign substances, in a state not of chemical but of physical or 
erystallographic combination, this property may serve to explain the ap- 
parent inexactness of some chemical analyses, as well as facts in mineral- 
ogy which at present are not easily reconcilable with the laws of atomic 
proportion; and may show that where a deviation from these laws is 
coexistent with crystalline structure, such deviation may be merely appar- 
ent, and the crystalline form in reality dependent upon the presence of a 
body possessed of a definite atomic constitution. 

CuEMistry,— 

3. American Process of Working Platinum.—Ever since the ready 
fusibility of platinum in the flame of the oxyhydrogen blowpipe was de- 
monstrated by the late Prof. Hare of Philadelphia, at the beginning of 
the present century,* the experiment of melting this metal has been a 
familiar one in American lecture rooms. 

The fact that the forging of platinum upon a manufacturing scale, has 

* Annales de Chimie, xlvy, 135 ; compare bid. xl, 81, from American Phil. Trans. 
vi, 99. See also this Journal, [1] ii, 295. 

According to Bergmann (in his Zssays, London, 1788, ii, 179) platinum was first 
fused by Delisle who, having exposed chloroplatinate of ammonium “ to a most 
violent degree of heat in a blast-furnace,” obtained a malleable metallic globule. 
Bergman himself repeated the experiment, with success when the quantity of 
ammonium salt taken was small and the heat of the furnace very intense. Berg- 
man first succeeded in fusing platinum with the common mouth blowpipe (ibid. 


p. 180.)}—¥. 8. 
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been for several years an established branch of industry in this country, 
appears, however, to be less generally known among chemists. 

That the metal could readily be worked in this manner was repeat- 
edly urged by Hare. Thus, for example, in 1837, in a letter to Dalton,* 
he says, “I have succeeded in fusing into a malleable mass more than $ of 
a pound of platinum. In all, I fused more than 2 pounds 14 ounces into 
four masses averaging of course nearly the weight above mentioned. I 
see no difficulty in succeeding with much larger weights. The benefit 
resulting from this process is in the facility which it affords of fusing 
platina scraps or old platina ware into lumps, from which it may be 
remodeled into new apparatus.”+ 

In Philadelphia large masses of platinum have been, for years, worked 
in this way by Mr. Bishop, formerly assistant to Dr. Hare, (see Journal 
of the Franklin Institute, 1860, [3], xl, 123). The process has also been 
employed in New York. 

We copy the following account of its details from Mr. J. T. Hodge’s 
excellent article upon Platinum in vol. xiii, p. 382 of Appleton’s New 
American Cyclopedia, New York, 1861: 

“ Platinum has been successfully worked in New York upon a con- 
siderable scale by Dr. E. A. L. Roberts, who employs the oxyhydrogen 
blowpipe for melting the metal. His object is chiefly to convert crude 
platinum and seraps into plates and wire for the use of dentists. To ob- 
tain the metal soft and tough and without flaws, he finds thorough melt- 
ing and welding at a white heat essential. The welding is a delicate pro- 
cess, requiring that the platinum should be perfectly clean and be heated 
in a muffle until the surface is too hot to be distinctly seen. If visible 
the metal is too cool to be welded, and hammering upon it will have the 
effect of shattering the piece. The metal should be handled with tongs 

lated with platinum, and hammered first with a clean hammer, weigh- 
ing not more than a pound, upon a clean anvil; and both hammer and 
anvil should be as hot as possible without drawing the temper of the 
steel. The metal cools very quickly, and it is with difficulty kept at the 
high heat required. After being welded a heavier hammer may be used 
for forging. Dr. Roberts, having condensed the scraps or sponge by 
partially melting them very compactly together into a square block of 10 
or 20 ounces weight, places two of these blocks in the muffle together ; 
and as soon as they attain the high temperature required he removes 
one speedily to the anvil, and gives it 3 or four quick sharp blows in 
rapid succession and returning it to the muffle treats the other in the same 
way, and so alternately till both are thoroughly welded. By long hammer- 
ing the metal is made tough and fibrous; but if thrown into the water 
while hot, it becomes erystalline and brittle. The partially melted cakes 
before forging are crystalline and sonorous, and break easily like spelter.” 

The following additional remarks descriptive of the blowpipe used, and 
the mode of employing it, are quoted from the article Blowpipe in the 
third volume of the N. A. Cyclopzdia, p. 385. 

* This Journal, [1] xxxiii, 195. 

+ In a subsequent note (this Journal, xxxv, 328) Hare mentions an experiment 
in which he melted 25 ounces of platinum to a state so liquid that the contain- 
ing cavity not being sufficiently capacious, about 2 ounces of the metal overflowed 
leaving a mass of 23 ounces. “I repeat,” says Hare, “that I see no difficulty in 
extending the power of my apparatus to the fusion of much larger masses.”—r, u. s, 


. 


126 Scientific Intetligence. 


“ An apparatus of great efficiency and simplicity of construction has re- 
cently been constructed in New York city by the Drs. Roberts, dentists, 
for remelting platinum scraps, and converting them into merchantable 
plate. They employ 2 copper gasometers of cylindrical form, 1 for each 
gas, that for hydrogen of the capacity of 220 gallons, and that for oxygen 
of 80 gallons. | The pressure of the Croton water, which is about 60 lbs, 
to the square inch, forces the gases through metallic pipes to the appara- 
tus connected with the burner. Each pipe connects with a short Sas 
tube, which is closely packed with wire, and these unite in another brass 
tube which is also closely packed in the same way. From this, by a pipe 
of only about a quarter of an inch diamater, the mixed gases are then 
conveyed to the burner. This is a small platinum box inserted in a lump 
of plaster of Paris and asbestus, the aperture in the disk making its ex- 
tremity being 21 little holes in 3 rows, such as might be made by the 
point ofa pin. The platinum disk in which these holes are perforated is 
only about 4 by } inch in size. It is found that copper answers the pur- 
pose quite as well as platinum. The lump of plaster is constructed like 
the water-twere of a forge or furnace, and is kept cool by a current of cold 
water constantly flowing through it. The supply of the gases is regulated 
by stop-cocks, one for each gas, placed near the point of their coming 
together. The jet points downward. The platinum scraps are first com- 
pressed in an iron mould into cylindrical cakes of the weight of 3 or 4 
ounces each. Two or three of these are set upon a thin flat fire-brick, 
and heated in a furnace to a white heat. Being then transferred with the 
fire-brick to a large tin pan like a milk pan, which is well coated within 
with plaster of Paris, and brought under the jet, this is instantly ignited, 
and the platinum at once begins to melt. Its surface assumes a brilliant 
appearance of the purest white, like that of silver, and soon the whole 
is melted into one mass; but so great is its infusibility, that it chills 
before it can flow off the flat surface of the fire-brick. It cannot, there- 
jore, be cast in a mould. For the uses to which platinum is applied, 
this, however, is of no consequence, as the cake of metal is easily ham- 
mered into any desired shape, or may be rolled at once into plates, or cut 
and drawn into wire. With the apparatus of the Drs. Roberts 53 ounces 
of platinum were melted into one cake at one operation, lasting only 13 
minutes, in April, 1858. This was hammered down without waste, and 
drawn out into a plate over 40 inches long, and about 3 inches in width.” 

4, Arsenic Eating in Styria.—For the benefit of those interested in 
this question, which was discussed in our columns some time since, (this 
Journal, [2] xxx, 2U9,) we would record the fact that Profs. Roscoe of 
Manchester (Trans. of the Manchester Lit. and Phil. Soe., Oct. 30, 1860; 
in Newton’s London Journ. of Arts, [N.8.] xiii, 43, and London Chem. 
News, Nov. 10, 1860,) and E. Schefer of Gratz (Sitzungsberichte der 
Akademie d. Wissenschaften zu Wien, vol. xli; in Journal fiir prak- 
tische Chemie, Ixxxii, 101,) have recently brought forward so large a 
mass of definite, well authenticated evidence tending to show that arsen- 
ious acid is habitually eaten, by many persons in Styria and in quan- 
tities usually considered sufficient to produce immediate death that no 
reasonable doubt can any longer be entertained of the prevalence of the 
practice. H. 8. 
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II. GEOLOGY. 


1. Prof. Hall's rejoinder to the criticisms of this Journal on his Contri- 
butions to Paleontology. 


[We have received from Prof. Hall the following communication which 
we publish with two foot-notes and a closing commentary. We do not 
recognize the right of an author whose works are reviewed by us to reply 
to our criticisms in our own pages—on the contrary, while we are always 
ready to rectify errors when they are pointed out, we accept the reticence 
usual in such cases as the only safe rule. In the present case, for reasons 
which appear in the conclusion, we print Mr. Hall’s communication ex- 
actly as he sent it to us.—Eps.] 


To the Editors of the American Journal of Science and Arts: 

In this Journal, vol. xxxi, p. 292 (March, 1861), there is a notice of 
the Thirteenth Annual Report of the Regents upon the State Cabinet of 
Natural History. To legitimate and honest criticism I make no objec- 
tion, but I am constrained to dissent from the tone of this article. 

I will confine myself at this time to a brief notice of some of the more 
salient points. The first issue is in regard to the date of publication. 
The reviewer says, Appendix F has a “separate title page.” This title is 
what printers term a half title, and is printed in the same form with 
the other matter, so that no change could be made afterwards, as might 
have been, had there been a “separate title page.” 

In order to avoid misapprehension, I sent to the printer a notice to be 
inserted at the end, as follows : 

“When the Appendix F (Contributions to Paleontology) was originally 
reported, it was intended to embrace only the new forms of GraPTo.ipEs, 
the observations on Ruyycuone ta, and the new genera Skenipium, Am- 
Boca.ta, and the observations on Arnyris, Merista, etc., with descrip- 
tions of some new species of Brachiopoda, subjects which had been deter- 
mined some time previously, The delay in publishing the Report has 
enabled the author to add other matter since its date. To the title page, 
therefore, should be added ‘ with additions during 1860.” 

This notice I regarded as sufficient to prevent all mistakes of date. 
The title should have been “ from investigations made during 1858 and 
1859 ;” and, still farther, I had printed on the cover of my own copies 
“with additions during 1860.” Moreover, there is upon every leaf “ Vo. 
89 Senate,” which furnishes the actual date, were there only a single 
sheet circulated. 

I have sought no priority by claiming date of presentation or commu- 
nication of the Report. If it be requisite to place the day of the month 
on a publication, I can only say that it is not usual, except for periodicals, 
What is intended by “original text,” I am at a loss to know. Is it orig- 
inal manuscript? Has the public a right to anything beyond what is 
printed and published? Is the author precluded from proof-corrections ¢ 

I had originally communicated, for the Thirteenth Report, an article on 
the genera Arnyris = Sprricera, Merista, CamMarium and Meristeia, 
retaining Camarium, and proposing Meristella for those now called Leio- 
rhynchus, When I returned from Wisconsin in the autumn of 1860, I 
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found a letter from Mr. Davidson, to whom I had before communicated 
my views, stating that Merista (Atrypa) tumida, cited by him as a type 
of the genus Merista, did not possess the shoe-lifter process, as in JM. 
scalprum and others. In this letter, Mr. Davidson says the term “ Me- 
rista must be retained for those having the shoe-lifter process ;”—and, de- 
sirous to avoid all confusion, I went at once to see if the Report were 
published, in order that, if not, 1 might add a note. Finding that the 
Report still waited for the plates of Mr. Cheeney’s part, I obtained per- 
mission to reprint a few pages, which I regarded as a more sure way of 
avoiding confusion than an explanatory note. Concluding that the 
septum shown in Camarium might be only a greater development of the 
shoe-lifter process than shown by Siiss and Davidson, I decided to re- 
linquish that genus, and to place the species under Meatsta, making the 
necessary changes. These changes were made in November, 1860. 

If those sheets are what the reviewer refers to as the “original text,” 
they contain nothing of which I am ashamed, or which I am afraid to 
have made public. 

In regard to changes, I claim it to be the right of an author to make 
changes before publication, unless the rights of others are infringed ; and 
the changes in this were not of that character. As to the charge of 
changes made in the Twelfth Report after it had been in part circulated, 
I am not aware of them, and shall feel obliged to the reviewer to point 
them out. The pages circulated by me are the same that now consti- 
tute a part of the Report, without the change of a line or a word. Will 
the editors correct the erroneous impression they have given ? 

On the subject of the criticisms upon the new genera proposed, the 
interests of science demand a correction through the pages of the Journal. 

Of AmpBocetia the writer says: 

“2. Ampocaia. The types of this group are said to be Orthis um- 
bonata, Conrad, and Spirifer unguiculus, Sowerby. It is therefore the 
same as McCoy’s genus Martini (see McCoy’s British Palzeozoic Fossils, 

. 371).” 

7 The type of this genus Ampocatta is Orthis wmbonata of Conrad, 
not “said to be.’ Perhaps the reviewer was not aware that the genus 
Martinta was proposed by McCoy, in 1844, for species very unlike 
Ampocatta; but that he did place Ampoca:ia (Spirifer) unguiculus 
under the same genus ten years later does not affect the limits of the 
genus as first established by the author, upon typical species of quite 
another character.* 

I quote below what the reviewer says of the genera Lerornyncuus, 
Aturris and SprricEra. 

“4, Lerornyncnvus. Shell with the general form of RuyncHoneE.a, 
but with the plications more rounded, and rarely or never continued to 


[* We think Prof. Hall is wrong here. McCoy included in his genus such spe- 
cies as S. decora, 8, elliptica and 8. glabra, These are all of the same character as 
8. unguiculus. Prof. Hall may see that this is Davidson’s opinion by referring to 
his late papers on the Carboniferous Brachiopoda of Scotland (Geologist, vol. ii, p. 
18, 19). e there makes S. unguiculus identical with S. Urei, and the latter con- 
generic with S.glubra. If therefore the genus Martinia were to be restored, it 
would include S. unguiculus, and as Prof. Hall considers this latter to be congeneric 
with O. umbonata, then must fall into Martinta.] 
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the lateral margins, which are more compressed than in Rhynchonella 
proper. The internal structure appears, so far as ascertained, to be the 
same as in MeristeLLa = ‘( Athyris pars).’ 

“5. Merisretta. Intended to include that group of species of Athy- 
ris, McCoy, which has .A. tumida, Dalman, for the type. It is not proba- 
ble that this proposal will be accepted, because, if McCoy’s genus is to be 
divided, then we have three names (long in use) to be accommodated, 
that is to say, Aruyris, Sprrtgera and Merista. No new names can be 
admitted until all the old ones shall have been provided for. 

“ Athyris must be retained for the group with the beak of the ven- 
tral valve imperforated, and closely incurved, and with the mesial septum 
in the dorsal valve (type A. tumida).” This remarkable assertion will 
doubtless astonish palzontologists. 

“ Spirigera must include those with the beak of the ventral valve per- 
forated, and a rudimentary mesial septum in the dorsal valve (type S. 
concentrica).” 

The writer here seems to have fallen into the same error as before re- 
garding Arnyris, which he says has A. twmida as its type.* The type of 
Atuyris is A. concentrica ; and A, tumida of Dalman was, ten years 


t If the reader will take the trouble to compare this sentence with the three pre- 
ceding paragraphs, ke will perceive that Prof. Hall misunderstands or misinterprets 
the original statement. The reviewer does not aver that A. tumida is the type of 
the genus Aruyris, but that it is the type of ‘‘a group of species of Atayris.” This 
genus as originally recognized by McCoy is com of several groups of species. 
A. tumida is the type of one of those groups, and the writer maintains that “ if the 
genus is to be divided” and each group provided with a separate generic appellation, 
then the name Arayats must be retained for that particular cluster of species of 
which A. tumida is the central and typical form. 

In order to show that the position taken by the reviewer is the correct one, we 
shall give a short history of the facts. 

1. McCoy was the first to point out that certain species of Brachiopoda which 
had been commonly referred to Zerebratula should be separated from that genus on 
account of their possessing internal spiral appendages. His definition is as follows : 

“Athyris, McCoy (fig. 19), in which there is no vestige of either foramen, cardinal 
area or hinge-line. This remarkable genus is frequently confounded with those 
shells usually named Zerebratu/a in the older rocks, but is distinguished by the large 
spinal appendages, which are wanting in the other group.” (Syn. Car. Foss. of Ire 
land, p. 128, 1844.) 

On the same page he figures a species (but without a specific name) and refers to 
it (fig. 19) as an illustration of his idea of the typical form of his genus. It shows 
no perforation in the beak. He does not point out any particular species by name 
as the type of his genus. The first species described by him he refers to A. con- 
centrica, Pat in this he was probably mistaken. His description is not that of A. 
concentrica, and further, we do not believe that that species occurs in the Carbonif- 
erous limestone of Ireland at all. He did not at that time place .A. twmida in the 
genus, as he was then engaged with Carboniferous species only, but he did so after- 
wards, when he described the Paleozoic fossils of England, including the Silurian, 
Devonian, and Carboniferous. In judging of the opinions of a naturalist as to the 
extent of a genus, we must study all that he has written about it, and not confine 
ourselves to one part. It is of no importance when McCoy placed A. twmida or A. 
concentrica in his genus, as Prof. Hall seems to think. The real question is: did he 
understand the genus as including both the groups of which these two species 
are the respective types? All his writings on the subject show clearly that he did, 
and no attempt to quote his opinions otherwise will be successful in convincing any 
well informed palxontologist to the contrary. His only mistake was in supposing, 

Am. Jour. Sct.—Srconp Series, XXXIII, No. 97.—Jan., 1862. 
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later, placed under the genus by McCoy, and has been subsequently cited 
by Davidson as one of the types of Merista. 

The most charitable explanation that can be offered for the reviewer is 
his ignorance of what has been done among the Brachiopoda, by McCoy 
and Davidson, in treatises not rare or obscure. This question has been 
80 fully discussed and clearly settled, by Davidson, and other writers, that 
it would scarcely seem necessary to introduce it here; but, since this 
Journal has been the medium of an erroneous view, it is but justice that 
the true one should find a place in its pages. The writer who will have 
the names of Arnyris, SprrtcerA and Merisra “accommodated,” and 
says that no new names can be admitted “till all the old ones shall have 
been provided for,” knows very well, if he understands the subject, that 
his arguments are false. 


that all the species had the beak imperforate, whereas in many of them it is dis- 
tinctly perforated. 

2. In 1847, D’Orbigny proposed to change the name of the genus to SpieicEra, 
on af comm that Aruyris, which implies the absence of a foramen, was inappro- 
priate for species which have the beak distinctly perforated. But he fell into a mis- 
take in the opposite direction, for while he defined his genus as composed of perfo- 
rated species, he placed in it a number of forms which are clearly imperforate, such 
as A. Ceres, A. vultur, A. Circe, A. passer and A. tumida, He names A. concen- 
trica as the type. (See Paléontologie Francaise, vol. iv, p. 35@, and also Prodrome 
de Paléontologie, vol. i, p. 43.) 

8. Sprricera was adopted by several of the leading paleontologists in Europe. 
Prof. Hall adopted it in 1857. (See Description of Paleozoic Fossils, 10th An. Rep. 
Reg. N. Y., Appendix ©, p.153.) The two genera were no doubt intended by their 
authors for the same general group of fossils, but according to the literal meaning 
of the words made use of by them in their definitions only those with imperforate 
beaks could be placed in Aruyris, while Srreicera would include only the perfora- 
ted species. The writings of naturalists however must not be interpreted according 
to this narrow principle, but much allowance must be made for imperfections in 
descriptions of species and genera. 

4. In his Introduction to the Classification of the Brachiopoda(1851-1854), Davidson 
settled the conflicting descriptions of McCoy and D’Orbigny by dividing the genus 
into two groups, retaining the name Artuyris for that sub-group which has the beak 
imperforate, and Serricera for the other with the beak perforated. The former has 
A. tumida for its type, and is precisely equivalent to Hall’s genus MerisTELLa, pro- 
posed several years afterwards. 

This is the classification which the writer of the criticism maintains should be sus- 
tained, and we cannot see any reasonable objection to it. Itis perfectly just towards 
both McCoy and D’Orbigny. It inflicts no injustice on any other author. It is not 
inconsistent with purity of zoological nomenclature, or in any way injurious to 
science. It does not require any modification in either of the original definitions. 
The typical species are central and dominant forms of two different groups of species 
which togeth+r form one larger general group. Artuyris, under this arrangement, 
is the generic name of that group which has A. tumida for its type. Srinicera is 
a perfectly unexceptionable name for the other group, of which the typical form is 
8. concentrica, Prof. Hall's proposed genus Merisretta is precisely identical with 
the genus Arayris in its restricted sense (as above explained), and cannot be ad- 
mitted until some good reason is shown for setting aside Davidson’s arrangement. 
It belongs to Prof. Hall to place this reason before the public in a clear and unsophis- 
ticated manner. If he succeed in maintaining his point, then he will establish a 
classification for this group of fossils far inferior to that proposed by Davidson. 
Spreigera must be suppressed, and Aruyris must take its place, and thus stand as 
the generic appellation of a group of fossils for which it is not appropriate. We 
hold that this change is not necessary, and as it would if adopted be injurious to 
science by affecting the purity of zoological nomenclature it cannot be maintained. ] 
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Aruyris and Sriricera have been proved to be entirely synonymous. 
The same species are cited as typical, both by McCoy and D’Orbigny, 
under these two generic names. McCoy pro the genus Aruyris in 
1844. and D’Orbigny the name Spiricera in 1848. In British Palzo- 
zoic Fossils, page 192, 1852-55, we find “Genus Athyris (McCoy) 1844: 
Syn. Sprricera (D’Orbigny) 1848 ;” here the author himself cites Sp1- 
RIGERA as Synonym. 

Aruyris has precedence of date over SprxiGeRA; but, from the contra- 
diction of fact implied by the name, it has been objected to;* so much 
so that Davidson, in his English edition of the Introduction to the Study 
of the Brachiopoda, adopts the name Sprricera for the typical species of 
McCoy’s genus, and places under Aruyris such forms as A. tumida for 
those before placed under SriricEra. 

The species enumerated by McCoy under his genus, in 1844, were 
A. concentrica, A, decussata, A. expansa, A. fimbriata, A. glabristica, 
A, globularis, A. hispida, A. planosulcata, A, squamosa, and A. triloba. 
All these are true Arnyris, as the genus is now understood and ac- 
cepted. The fact that Prof. McCoy, nine years later, cited Atrypa 
tumida, Dalman, as an AtuyRis, cannot be used to sustain a genus 
founded upon other types; and Athyris tumida of McCoy is free to be 
used for the establishment of any other genus, whenever it is proved to 
possess characters differing from the typical forms of Atnyris. The fact 
that McCoy cited this as an Athyris no more renders it an Aruynris, 
than it was made an Arryra by being thus described by Dalman; and 
it was just as much free for the foundation of a genus after the citation of 
McCoy as before. 

The genus Merista was proposed by Edward Siiss, and is founded 
upon important and peculiar characters not possessed by A. tumida, 

When the reviewer says that S. concentrica roust be the type of Spt- 
RIGERA, is he aware that this identical species, A. concentrica, is the type 
of McCoy’s genus Arnynris ? 

Furthermore, the reviewer goes on to cite Davidson, and says: “These 
two genera are limited as above by Mr. Davidson in his Introduction to 
the Classifiation of the Brachiopoda, pp. 84-87; and by F. Reemer in the 
last edition of Bronn’s Lethea geognostica, vol. i, pl. 2, p. 330-331. It is 
quite clear that if MerisreLia be retained, then either Arnyris or Spr- 
KIGERA must be suppressed in order to make a vacancy for it. There is 
no probability of this being agreed to by Palzontologists. The other 
genus Merista will, no doubt, hold good for those species which have 
the shoe-lifter process in the ventral valve.” 

In a previous paragraph the reviewer cites a late publication of McCoy 
(British Paleozoic Fossils), ignoring his Synopsis of Carboniferous Fossils, 
1844, where the generic descriptions of both Marrmnia and Atnyris 
were first published. In the paragraph just quoted he cites Davidson 


* In 1847, Mr. D'Orbigny objected to the name of Atuyris, stating it to be “in 
complete contradiction with zoélogical characters,” and proposed as a substitute 
the name Srinicera, S. concentrica being his type, the same species which in 1844 
had been proposed by McCoy as the type of his genus Atuyris. See Davison, 
Introduction to the Study of the Brachiopoda, English edition, page 85; also the 
a edition, 1856; also McCoy's Synopsis of the Carboniferous Fossils of Ire- 
and, 1844.—s. 
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1851-1854, ignoring his later edition, 1856, where he gives his reasons 
for regarding Atuyris and Spiricera as precisely synonymous, and 
merging both in Aruyris on account of the priority of date of that name. 
Mr. Davidson in the same edition adopts the genus Menrista of Siiss, 
citing M. tumida or M. Herculea as types; but as the original description 
is given for those species having the shoe-lifter process, and as Mr. David- 
son agrees that the name must be retained for those having this process, 
the M. tumida cannot be included, for it has not such a process, while it 
possesses other important differences from both Arnyris and Merisra ; 
and for this and similar forms I have proposed the name of MerisTELLa. 
If any one has been aggrieved by the description of species which they 
have published during 1860, the question is readily settled by showing 
the date of publication. For my own part, I am ever ready to adopt all 
such names as have legitimate priority, whosesoever they be; and it is not 
to be supposed possible that several persons can be working in the same 
field, with no concert of action, without at some time describing “ under 
different names” identical species. It would have been a simple process 
for the reviewer to point out the species thus described, and then the 
question would not have been left in doubt. James Haut. 


As Mr. Hall has seen fit to call this subject up again, we avail ourselves 
of the occasion to record some points of scientific ethics which do not 
appear to command the attention in al] quarters to which they are entitled. 

vst scientific disputes arise from questions of priority. Naturalists 
are peculiarly liable to anticipation of their labors by others working in 
the same line of investigation. Hence, all agree that publication alone 
can entitle an investigator to priority. However hard the rule may be ina 
iven case, it is the only safe one, and its force is universally acknowledged. 
But, what is publication? The answer is equally definite, although not, 
perhaps, so generally accepted. It is the actual distribution of the results 
claimed in a printed form to the principal workers in the same depart- 
ment—whetier by means of a scientific journal, a scientific society 
which publishes a Journal or Transactions, or in a separate memoir. The 
latter case aloue requires any care on the part of the author to see that 
copies are placed in proper hands, since the public nature of the other 
means of publication leaves no excuse for ignorance. Merely printing a 
memoir, without a reasonably general distribution of it, is not publication, 
neither is an oral or written communication to some non-publishing So- 
ciety publication, since the chief end of publication is not thus gained, 
the matter does not thus come to the knowledge of others who are en- 
ed in kindred pursuits. Publication, then, is not printing alone, but 
it is distributing a printed memoir or communication. It is easy in any 
case of importance to make the date of publication definite, by printing 
it upon the cover, taking care that the date and the actual issue corres- 
pond as nearly as possible. 

In cases of Reports communicated to public bodies—e. g. to the N. Y. 
Senate by the Regents of the University—the presumption is that the 
Report given in at a particular date contains a showing of progress to that 
date, and since the date of the last published Report. Being made and 
accepted by the public body at a given date, it is closed, and cannot be 
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open to essential changes in the original matter without the permission 
of the body to whom it is made—nor even then without indicating the 
changes made by a new date affixed thereto. This is such very common 
sense and usage that we should never have thought of enunciating it so 
formally had not the language of Mr. Hall’s communication led us to sup- 
oose that he, at least, did not recognize this well established principle. 

Let us now apply these principles to the case in hand. On the 10th 

f April, 1860—as appears from its title page—the “ Thirteenth Annual 
Report of the Regents of the University of N. Y.” “was made to the Sen- 
ate.” Appendix F, of this Report contains Mr. Hall’s “Contributions to 
Paleontology,” always looked for with so much interest by palzontolo- 
gists the world over. It was not, however, until early in 1861, that this 
Thirteenth Report, in its present form, was distributed—our own copy 
came to hand Feb. 18, 1861, or about ten months after the date of its 
presentation to the Senate—a month earlier (Jan. 19th) we received 
Mr. Hall’s memoir (‘ Contributions, &c.’) in a separate brochure—from 
the author. We look in vain in the Report for the ‘ Notice’ quoted 
above by Mr. Hall, and which, ‘to avoid misapprehension,’ he ‘sent to 
the printer to be inserted at the end” ‘This notice I regarded as suf- 
ficient to prevent all mistakes of date,’ he adds: but, we ask, where is the 
notice? It certainly formed no part of either of three copies of the Re- 
port which we received from different sources— one from Mr. Halli himself. 
There is nothing whatever in the document to lead any one to suppose 
that it is in any respect different from the Report made to the Senate, 
April 10th, 1860. But in the foregoing communication Mr. Hall tells us, 
now for the first time, that certain “changes were made in Appendix F, 
in November, 1860”—and he states what in general these changes were. 
This is all that our criticism of last March charged. “Such changes,” we 
said at that time, “should have been indicated by an appropriate date, 
either in the text or on the cover of the Report.” As Mr. Hall admits 
the changes in question, we have nothing farther to say on that point, as 
this was the very subject of animadversion. Mr. Hall appears, however, 
to overlook the important fact that such changes, unless indicated, tend 
to vitiate the authenticity of date of the whole document, and naturally 
lead to the inquiry what part of the palzontological contributions was 
made to the Senate April 10, 1860 ?* 

In answer to Mr. Hall's enquiry, if the public has any right to know 
anything beyond what is published ? it is sufficient to say, a public doc- 
ument on the principles above stated cannot be changed from the orig- 
inal manuscript without permission, and plainly indicating the parts 
changed. Mr. Hall seems to have persuaded himself that ‘a notice’ 
sent to the printer, to be inserted at the end, was sufficient to prevent 
all mistakes of date. Unfortunately this ‘notice’ nowhere appears in 
the Report, and we are for the first time apprised of its existence in 
the present communication. Mr. Hall affirms that he does not know 
what we mean by the expression ‘original text,’ which he has found 
in a foot note to our criticism, where it plainly has reference to an orig- 
inal MS., lodged with a scientific society, or public body, for publica- 
tion, and which all the world knows is no longer subject to the changes 


* We would ask, was not the whole chapter on the Goniatite limestone (p. 95 and 
following) added as late in the year as the other changes admitted by Mr. Hall? 
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of the author without permission and indication, Who would think of 
confounding the suppression or replacing of several printed pages, in 
such a document, with * proof-corrections?” We will not believe that 
Mr. Hall thus intends to trifle with things too plain forcomment. When 
in February last we compared the suppressed pages (those which Mr. 
Hall says he suppressed in November), a copy of which is now before 
us, with the XIIIth Report, we were naturally startled to find such dis- 
crepancies in a public document, with nothing whatever to indicate when 
or why they were made. As stated in our critical notice, we “ could not 

rmit the recurrence of this practice to pass without our earnest pro- 
test.” That the criticism was not unmerited or out of place we had good 
reason to know; and now we may add to the testimony of others, Mr. 
Hall’s own confession as to its essential accuracy, however he may de- 
clare that there is nothing in the suppressed pages to cause him shame. 

To show that the delay of ten months (from presentation) in the dis- 
tribution of these Reports, as well as the changes introduced, leads to 
confusion, annoyance, and liability to error, we cite the following ex- 
amples: 

iorhynchus multicostata, of Hall, fig. 14 and 15, p. 94, is described 
on p. 85, in the early sheets, under the name of Meristella multicostata. 
By reference to the Canadian Journal for May, 1860, p. 273, we find 
the same fossil described by Billings as coming from the Hamilton 
shales of Canada West, and there named Rhynchonella (?) Laura ; there 
is a trifling discrepancy in the two descriptions, as is natural, but no one 
will question the identity of the fossils. Now if there was a question 
of priority in this case, it must be decided by a reference to dates of 
publication—thus 

Leiorhynchus (= Meristella) multicostata, Hatt, April, 1860. 

Rhynchonella (2) Laura, Briurnes, May, 1860. 

This gives Mr. Hall a month’s priority, as judged from the dates on the 
covers of the two authorities, while by Mr. Hall’s own admission he in 
Nov. 1860 changed the generic name from Meristella to Leiorhynchus— 
as appears also by a comparison of the early sheets already quoted, with 
the official issue of December following. 

A case still more evenly balanced is that of Goniatites Hyas, Hall, p. 
102. This species was published Nov. 24, 1860, by Meek & Worthen, 
as G. Lyoni (Proceed. Acad. Nat. Sci. Phil., Oct. 1860, p. 471). 

The Megambonia Lyoni, (n. s.) Hall, p. 110, is also described in the 
last quoted paper of Meek & Worthen, under the name Cardiomorpha 
radiata. They have since made a new genus of it, under the name 
Carpiopsis. 

Again—Spirifer semiplicata, (n.s.) Hall, p. 111, was described by 
Prof. Swallow as S. Cooperensis, (n. s.) on p. 643, Trans, Acad. St. Louis, 
in the summer of 1860. 

We might extend this list, but enough has been cited to show that 
the inconveniences alluded to have actually occurred, and to justify the 
assertion made in March, “ that Prof. Hall has introduced into this paper 
under new names several species which have been described by other 
authors during the year 1860.” It is not that “any one has been 
aggrieved” by this that gives it importance, so much as the needless 
confusion and complexity in scientific nomenclature which thus arises. 
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As regards the XIIth Report, our remark that “changes had been 
made in it after it had been in part circulated and noticed in this Journal” 
was not intended to apply to the 18 pages then noticed, which are repro- 
duced in the final Report with only a few mechanical changes, but to 
the evident introduction of new matter at a date later than its accredited 
date. This we presume Prof. Hall will not deny, and as the proof would 
extend this article, already too long, we will not cite itnow. It is enough 
for the interests of science that the justness of our criticism is acknowl- 
edged by Mr. Hall’s own admission, that he made the very changes to 
which we objected, many months after date of presentation of the Report. 
That, moreover, our recommendation has had its proper effect, in securing 
in the case of the XI1Vth Report a regard for the date of publication, 
we have before had the satisfaction of remarking.*—Eps. 

Dec. 20, 1861. 

Postscript.—Since the foregoing remarks were on the press we have 
seen (Dec, 27th) a copy of the XIIIth Regents Report, sent from Al- 
bany, Dec. 4th, to a gentleman in New Haven, on the last page of 
which appears the ‘ Notice’ quoted above by Mr. Hall. That this notice 
does not appear in either of the copies sent to us we have already 
stated. One of these copies we received on the 6th of May last, from 
the Secretary of the Board of Regents. Plainly therefore the append- 
ing of this notice to the Report is subsequent to the official issue of the 
Document, and, of course, since our critical notice of it in March last. 
In order to append it, the last sheet of the Report (of which it forms 
an integral part) has been reprinted. 

It is not our duty to reconcile these discrepancies. This ‘Wotice,’ 
however, does not in our judgment meet the case at all (even had it ap- 
peared on the first page of every copy of Appendix F), since it leaves 
the reader wholly uninformed in respect to the nature of the changes 
which have been made (although these changes involved the reprinting 
of pages 73, 74, 75, 76, 84, 85, 86, and 113) while it is itself likewise 
without a date. 

2. Note on the Taconic System of Emmons ; by T. Srerry Hunt, 
M.A., F.R.S.—In a notice of the Taconic rocks in the last number of this 
Journal, (p. 428,) it was explained that in going eastward from the line 
of fault which brings up the Taconic group to overlie the Trenton and 
Loraine formations, Mr. Emmons asserts that we meet successively with 
lower rocks, all dipping eastward, until in the Green Mountain gneiss we 
have a rock which is older than the Taconic group, so that the newest 
rocks appear to be at the base, and the oldest at the summit of the series. 
It was however maintained in opposition to this view, that the apparent 
order of superposition from the great fault, going eastward to the Green 
Mountains, is in the main, the true one, and that the black slates of Em- 
mons, which he regards as the newest rock of his series, are really among 
the oldest, while the Green Mountain gneiss is a rock higher in the series 
than any of those to the west of it. 

These propositions we still maintain, but in explaining what we con- 
ceive to be Mr. Emmons’s error, we have said that in order to explain this 


* This Journal, [2], xxxii, 430. 
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supposed inversion in the succession of the rocks he imagines a great 
overturn of the whole series in question. In this we have been misled 
by the language of Mr. Emmons, which has caused him to be misinter- 
preted by others as well as by ourselves. In speaking of the succession 
of rocks he uses the term “inverted strata,” and Mr. Barrande has spoken 
of the “overturn (renversement) of the whole systsm.” Mr. Marcou, ap- 
— as the interpreter of Emmons, speaks of the strata in question as 
aving been “ overturned (renversées) on each side of the crystalline and 
eruptive rocks which occupy the centre of the chain, presenting thus a 
fan-shaped structure, and all the accidents which accompany a com- 
plete overturn of a whole system of strata,” so that in going eastwards 
towards the centre of the chain, we find that the most recent strata appear 
to be placed beneath the most ancient, “ in consequence of an overturn 
(renversement).”— Comptes Rendus de I’ Acad., liii, 804. 

Now in justice to Mr. Emmons it should be said, that despite his use 
of the expression “inverted strata,” he has never maintained any inver- 
sion or overturn, as a careful examination of his description will show. 
(Taconic System, p. 17). He supposes that during the accumulation of 
the Taconic rocks the gneiss which formed the eastern limit of the basin 
was progressively elevated, so as to bring successively the older members 
above the ocean from which the sediments were being deposited, and 
that the upper parts of the formation, such as the black slates, were thus 
confined to a narrow basin and never extended far eastward ; at the same 
time he conceives that denudation may have removed large portions of 
the upper beds. Ata subsequent period a series of parallel faults, with 
upthrows to the eastward, is supposed to have broken the strata, given 
them their eastward dip, and caused the older beds to appear to overlie 
the newer, thus giving rise not to an inversion of the strata, but to an ap- 
parent inverted succession. Now we find in Canada evidence that the 
slates which Emmons regards as the newest are really near the base of 
the series, and consequently cannot admit his hypothesis to explain an 
order of things which we conceive to have no existence. 

The careful study of the region in question shows that although such 
a great upthrow and overlap does bring the Quebec group to the surface 
from beneath the higher rocks, to the eastward of this fault, undulations, 
overturns and downthrows to the eastward, diversify with eastern up- 
throws the structure of this complicated region. The gneiss of the Green 
Mountains like that of the Scottish Highlands and the granite of the 
summits of the Alps, is the newest rock of the chain; the structure of all 
these mountain regions being synclinal as we have endeavored to show 
in the case of the Alps, (this Journal [2], xxix, 118,) and as Sir Roderick 
Murchison has beautifully represented in his Jate section across the Scot- 
tish Highlands. (See his new Geol. Map of Scotland.) 

3. New species of Lower Silurian fossils; by E. Bruurnes, F.G.S., 
Palzontologist G. S. Canada. Montreal, Nov. 1861, pp. 24, 8vo.—We 
have received under the above title an interesting bulletin recently issued 
by the Geological Survey of Canada,—so ably conducted by Sir W. E. 
Logan. This memoir contains descriptions by Mr. Billings, (with some 
thirty excellently executed wood cuts) of four new genera, and twenty- 
five new species. 


| 
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Most of these fossils are from the Potsdam Group, or Primordial zone, 
at this time receiving so much attention from geologists. It is worthy of 
note too that a portion of them came from a distant locality, at the 
Straits of Belle Isle, on the far northeastern coast of America. The fol- — 
lowing is a list of the species described from the Potsdam Group at this 
place, viz:—Palaophycus incipiens, Archeocyathus Atlanticus, A. Min- 
ganensis, Obolus Labradoricus, Obolelia chromatica, O. cingulata, Cono- 
cephalites miser, Bathyurus senectus, B. parvulus, Salterella rugosa, S. 
obtusa, and S. pulchella. 

Mr. Billings also identifies amongst the fossils from this group at the 
Straits of Belle Isle, Scholithus linearus, and two species of trilobites 
described by Prof. Hall, from Vermont, in 1859, under the name Olenus 
Thompsoni and O. Vermontana. Prof. Hall supposed these two trilobites 
to belong to the Hudson River Group, but the great Bohemian geologist, 
Barrande, on seeing Prof. Hall’s figures, at once pronounced them Pri- 
mordial types, which view is clearly established by Mr. Billings’s investi- 
ae of their associates both in Vermont and at Belle Isle. Mr. Hall 

since created from them a new genus, BARRANDIA. 

From rocks of the same age in Vermont the paper under review con- 
tains descriptions of the following species, viz :—Palwophycus congrega- 
tus, Orthisina fistinata, Camerella antiquata, Conocephalites Adamsi, C. 
teucer, C. arenosa and C, vulcanus. 

It likewise contains descriptions of the following new species from rocks 
of the age of the Trenton, Chazy and Black River limestones in Canada 
and Vermont, viz:—osponzia Roemerii, E, variens, Astylospongia par- 
ee Perryi, Lituites Fainsworthi, L. imperator, and Ampyz 

alli, 

The new genera established in this memoir are Hospongia, Archeocya- 
thus, Obolella, and Salterella. The first two of these genera seem to 
belong to the Amorphozoa,—the second includes small Brachiopods, allied 
to Obolus of Echwald, but differing internally ; while the fourth is for 
the reception of a group of small conical bodies, possibly belonging to 
the Pteropoda, and related to Theca, Morris, and Puginuculus, Barrande. 

It is an interesting fact that Meek and Hayden have recently identified 
from the Primordial rocks at the Black Hills, and in the Rocky Moun- 
tains west of there, a species of the new genus Obolella, very closely allied 
to the typical Belle Isle species; and that it was found at these far western 
localities, associated with Lingula primea, L. antigua, an Arionellus, and 
numerous small conical bodies very like some of those referred by Mr. 
Billings to his genus Salterella.* The occurrence of such similar groups 
of organic remains in the Primordial rocks, at such widely distant local- 
ities and latitudes, both in this country and in Europe, indicates the preva- 
lence of a remarkable uniformity of climatic and other physical conditions 
over immense areas, if not indeed throughout the entire world, during 
these early periods of our earth’s history. 

In addition to its great usefulness in developing the natural resources of 
the country, the Canadian Survey is making important additions to science, 
and richly deserves the liberal government patronage it is receiving. 

* See Dr. Hayden's article on 68 ‘ollowi is vo! 
tice of the alluded to. 

Am. Jour. S8c1.—Seconp Serres, Vou. XXXIII, No. 97.—Jan., 1862. 
18 
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4. Highly interesting discovery of new Sauroid Remains.—Mr. O. C. 
Marsh, a student in the Sheffield Scientific School of Yale College, pro- 
cured last summer from the Coal Formation of the Joggins in Nova 
Scotia, where he has for several seasons spent his long vacation in min- 
eralogical and geological observations, two Saurian vertebra, of which 
Agassiz writes to us thus: 

“ My Dear Silliman—A student of your Scientific School, Mr. Marsh, 
has shown me to-day two vertebr from the Coal Formation of the Jog- 
gins, which have excited my interest in the highest degree. I have never 
seen in the body of a vertebra such characters combined, as are here ex- 
hibited. At first sight they might be mistaken for ordinary Ichthyosau- 
rus vertebr; but a closer examination soon shows a singular notch in 
the body of the vertebra itself such as 1 have never seen in Reptiles, though 
this character is common in Fishes. We have here undoubtedly a nearer 
approximation to a synthesis between Fish and Reptile than has yet been 
seen, * * * * The discovery of the Ichthyosauri was not more 
important than that of these vertebre; but what would be the knowl- 
edge of their existence without the extensive comparisons to which it 
has led. Now these vertebre ought to be carefully compared with the 
vertebrae of bony Fishes, with those of Sauroid Fishes, of Selachians, of 
Batrachians, of the Oolitic Crocodilians, of the newer Crocodilians, of 
the Ichthyosaurians, and of the Plesiosaurians, and all the points of re- 
semblance and difference stated ; because I do not believe there is a ver- 
tebra known thus far, in which are combined features of so many verte- 
bre, in which these features appear separately as characteristic of their 
type. Whatever be the fate of these remains, be sure that they are pre- 
served where nothing can happen to them, and where they will be duly 
appreciated. Ever truly yours, L, Acassiz. 

Museum of Comparative Zoology, Cambridge, Dec. 23d, 1861.” 


5. Discovery of Saurian Remains in the Keuper of the Jura. (Extract 
from the “Sentinelle du Jura.”)—In making a section for the railroad 
now in construction in the neighborhood of Poligny, remains of a gigan- 
tic Saurian have been discovered. With great care and precaution the 
following fragments were obtained. Three claws of eight to twelve cen- 
timetres in length, several other phalanges with fine articular surfaces, a 
— of the tarsus and meta-tarsus, two joined vertebra, and several other 

ragments. ‘The dimensions of these bones is such that the whole length 
of the animal cannot be less than thirty to forty metres. [?] 

“These remains lay in the upper strata of the Keuper, visibly over- 
lapped by the lower Lias. These formations have heretofore been con- 
sidered as devoid of organic remains in this country (France) where they 
contain gypsum and rock salt. Nevertheless, some years ago, Mr. Pidan- 
cet, a geologist of the Francs-comté, found in these same strata large bones, 
which he deposited in the museum of Besancon, and which he considers 
as belonging to the same species. Besides, a few months ago, near Dom- 
blans, while opening a ditch for the railroad, a similar fragment was 
found, and Mr. Lauckardt, one of the employées, has seen at the same 
place other bones, much larger, which he could not displace on account 
of their fragility.” * * * 
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“Another discovery, not less important, was made by Mr. Froment, 
mayor of Saint Lothaire, in strata younger than the Keuper formation. 
The bones found there belong to the Elephas primigenius and to a kind 
of stag; among them are two molar teeth beautifully preserved. This 
deposit of bones is in a layer of sands, mar] containing boulders of quartz 
and numerous fragments of terrestrial and freshwater shells, but no trace 
of human remains.” (The correspondent of the “ Sentinelle” is a rail- 
road engineer, Mr. Chapard.)—Translated and sent to this Journal by 
A. F. Bandelier, Jr., Highland, Ia. 


III. BOTANY. 


1. Mémoire sur le Cynomorium coccineum.... par H. A. Weppett, 
M.D., ete. (Extrait des Archives du Muséum, tom. X.) Paris, 1860. 
Imp. 4to., with four plates—An admirable memoir upon the longest 
known Balanophoreous plant, the only one which inhabits Europe and 
its confines on the Mediterranean, but which still needed the pro- 
longed and searching investigation which Dr. Weddell has given it. The 
results of his studies of the living plant, in Algeria and elsewhere, com- 
plete the account in Dr. Hooker’s monograph of its parasitism and anato- 
mical structure, explain the nature of the inflorescence, confirm and ex- 
tend our knowledge of the flowers, seed, and embryo, ascertaining (as 
Hofmeister had independently done) that the ovule has a proper integu- 
ment and the seed a testa, instead of being as simple as Dr. Hooker had 
supposed; that the embryo, a depressed globular body at the micropylar 
extremity of the albumen, is properly acotyledonous, being essentially an 
axis, “ tigelle,” from the micropylar extremity of which in germination 
the forming root develops; and this, singularly enough, instead of turn- 
ing downward in the normal manner, uniformly turns upwards, and 
grows towards and even beyond the surface of the soil with which 
the seeds were covered! This was equally the case when Melilots, and 
other plants upon the roots of which Cynomorium is commonly parasitic 
were made to germinate along with the latter; and even when the rootlet 
of the germinating Cynomorium was placed in contact with the seedling 
foster-plant which it is known to affect, it still turned upwards from the 
foster-plant it needed and towards the light. In consequence, Dr. Wed- 
dell, when obliged to interrupt his experiments, had not succeeded in 
observing the formation of the parasitic attachment of a seedling to its 
nurse. He recommends the future experimenter to bury the seeds more 
deeply under seedlings of the foster-plant, when, perhaps, this remaining 
and most interesting point in the history of the development of the par- 
asite may be determined. A. G. 

2. Monographia Betulacearum hucusque cognitarum, auctore E. Reaet. 
Moscow, 1861.—A separate issue from the 13th volume, new series, of 
the Memoirs of the Imperial Society of Naturalists, Moscow. It occupies 
129 pages, and is well illustrated by outline figures which fill 13 plates, 
quarto. Dr. Regel,—now the Director of the Imperial Botanic Garden at 
St. Petersburgh, which, as a botanical establishment, ranks next to that of 
Kew and the Jardin des Plantes,—is adding to his very high reputation 
as a scientific horticulturist, that of an acute and active systematic 
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botanist. We have not yet been able to test this monograph by revising 
under its light the Birches and Alders of the North American continent, 
but the work evidently embodies the results of a prolonged and careful 
study of ample collections, and appears to be most faithful and judicious. 
Judging from the view taken of Betula alba, the author certainly cannot 
be charged with taking too narrow views of species ; since under B. alba 
he includes (with Spach) not only B. populifolia (which appears unavoid- 
able), but also B. papyracea, Yet surely no person could readily con- 
found our Paper Birch or Canoe Birch with the White Birch of this 
country. A. G. 
3. Dr. C. Miller’s continuation of Walpers’ Annales Botanices System- 
atice,—of which two volumes (the fourth and the fifth of the entire 
series) have been published, has now proceeded to the first fasciculus of 
the sixth volume. This continues the Monocotyledons as far as to the 
Juncacee ; and this volume is to complete the present undertaking, viz: 
the compilation of the genera and species which have appeared in mani- 
fold works or scattered publications during the years 1851 to 1855, 
inclusive. A. G. 
4. Journal de Botanique Neerlandaise, redigé par F. A. W. Miquel, 
Professor de Botanique a l'Université d’Utrecht. Année, 1861. 1° 
Cahier. 8vo. pp. 96, with one plate (Amsterdam and Utrecht.) —Prof. 
Miquel, it will be seen, is as active at the University of Utrecht as he for- 
merly was at Amsterdam; and this new botanical journal will secure 
a wider cireulation for being published in the French language. The 
principal original articles in this journal are furnished by the editor himself. 
They are a detailed account of the Palms of Sumatra; A notice of 
Elodea Canadensis established in the waters of Utrecht, and likely to 
become a pest in Holland; New plants cultivated in the Botanic Garden 
of the University of Utrecht; and Remarks on the Flora of Southern 
China. The plate represents a new Wepenthes. A. G. 
5. Tropical Fibres ; their Produetion and Economic Extraction ; by 
E.G. Squier, formerly minister of the U. S. in Central America, ete. 
New York, Scribner & Co. 1861. 8vo. pp. 64, with 16 plates— 
Although it is true enough that the author in this work can “lay 
but little claim to scientific accuracy, either of classification or expression,” 
yet he has here brought together a considerable amount of general in- 
formation about the principal textile fibres of the tropics and the plants 
that produce them. The great desideratum is some economical method 
of extracting and cleaning such fibres by machinery; and Mr. Squier 
states that “a machine has now, however, been invented and put in 
ration, which, in my opinion, combines the desired conditions, and 
which, I have little doubt, is destined to augment very largely the present 
supply of tropical fibres, if, indeed, it does not entirely revolutionize, on 
both continents, the present modes of production, I refer to a machine 
invented and patented by a Mr. G. Sanford, designed to operate under 
a process patented by Mr. J. E. Mallory.” * * * “TI feel safe in saying 
that by the aid of a machine not exceeding in cost $100, one expert hand 
can extract in a single day (say from the Agave Sisilana or unin 
a greater quantity of fibres, in better condition, than one hundred men 
can obtain through the primitive modes now in use.” All depends upon 
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this machine, of which no particular information is given. The plants 
are abundantly to be had, at small cost. 

Mr. Squier pays a well-deserved tribute to the late Dr. Henry Perrine, 
who nearly thirty years ago took up this subject with great zeal and 
ability, establishing a plantation of Agaves, &c., on the Cape or Keys 
of Florida, where, just in the inception of the enterprise, he was murdered 
by the Seminole Indians. 

The plates contain lithographs of several sorts of Agave (among these 
one bears the name of A. Virginica, but there is some mistake about 
it, as well as in the expectation that A. Virginica will produce “ useful 
fibres” to any amount), Bromelia, Banana, (called “ Musa rosacea,”) 
— a couple of Palms, and the Phormium tenax or New Zealand 

lax. A. G. 

6. Carices.—The following are determinations, by the author of Illus- 
trations of the Genus Carex, of certain species recently published in this 
Journal, as well as in the Botany of the Mexican Boundary Survey :— 


Carex monticola, Dewey, in Mex. Bound, Surv., p. 229, and in this Jour- 
nal, is C. triqguetra, Boott in Linn. Trans., vol. xx, and has three stigmas. 

C. umbellata, Dewey, |. ¢., is C. alpestris, Allioni, not before detected in 
this country, and a strange plant to find in Western Texas ! 

C. Haydenii, Dewey, |. c., is the C. aperta of Gray’s Manual. 

C. levi-conica, Dewey, is the C. trichocarpa, var. 8. of Boott’s Illustrations. 

C. Wrightii, Dewey, is C. microdonta, Torr. 

C. Thurberi, Dewey, is C. hystricina, Willd. 

C. Nebraskensis, Dewey, is C. Jamesii, Torr. 

C. Emoryi, Newey, is a variety of C. stricta, Lam. 

C. Barbare and C. Schotii, Dewey, are described from specimens quite 
too young for proper determination. 

No. 881 of Fendler’s New Mexican collection is C. Gayana, Desvaux. 

A. G. 

7. Musci Cubenses Wrightiani, coll. 1856-1858.—The Mosses proper 
of Mr. Charles Wright’s collection in the eastern part of Cuba, have 
been studied by Mr. Sullivant, who bas published an account of them 
in the Proceedings of the American Academy of Arts and Sciences, 
vol. V, under the date of August, 1861. The species and varieties enu- 
merated are 131, of which the goodly number of 42 are characterized as 
new species, and several others are not less interesting. The specimens 
of this collection have now been made up into sets, with printed tickets, 
title-page, &c., for distribution among the subscribers to Mr. Wright's 
collection. These sets being more numerous than those of the Pheno- 
gamous plants (though less so than the Ferns, of which several sets are 
still unsold), a limited number can be supplied to those specially inter- 
ested in Musculogy, if early application be made to Mr. Sullivant, at 
Columbus, Ohio, or to Prof. Gray, at Cambridge, Mass. Mr. Sullivant’s 
published enumeration, with descriptions of the new species, will be sup- 
plied with the sets. A. G. 

8. Rocky Mountain Flora: a Collection of Dried Plants from the 
head-waters of Clear Creek, and the alpine ridges lying east of Middle 
Park, Colorado Terr., made last summer by C. C. Parry, M.D.—This 
beautiful collection contains a considerable number of species either new 
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to botanists or new to the Flora of this country, and many more which 
are very rare in herbaria;—a full account of which is nearly ready for 
publication. The collections, not being sufficiently copious to supply 
the demand, were at once taken up. It is to be hoped that Dr. Parry 
may be encouraged to repeat and extend his explorations among those 
alpine solitudes during the ensuing summer. The plant-hunter must 
here penetrate far beyond the gold-hunter, and endure greater privations. 
But it is evident from Dr. Parry’s gleanings in a field barely reached by 
Dr. James, in Long’s Expedition, that the botanical riches of this region 
are by no means exhausted. A. G. 

9. Aroidee by Dr. Schott—It is well known to botanists that Dr. 
Schott of Vienna has now for a long time specially studied this striking 
and at the same time most difficult family of plants. He has thoroughly 
reformed the order, and produced on the one hand magnificent illustra- 
tions of the genera and of many species, which must find a place in all 
considerable botanical libraries, and, on the other a Synopsis and Prodro- 
mus which are within the reach of the means of almost every cultivator 
of the science. We add a list of these publications now before us, viz.— 

Aroidee auctore H. Scuort. Fase. 1-6 (Vienna, 1853-1857): A 
sumptuous publication, in imperial folio, 30 plates, partly colored, with 
20 pages of letter-press. 

Icones Aroidearum edite H.Scuotr. 1857. Forty plates, imp. folio, 
even more magnificently executed, with a few leaves of letter-press. 

Synopsis Aroidearum complectens Enumerationem Systematicam Gene- 
rum et Specierum hujus Ordinis. Auctore H. Scuorr. I. 1856. pp. 140, 
8vo. Includes the Aroidee diclines. 

Genera Aroidearum exposita a H. Scnorr. 1858.[-1860.] Imperial 
4to, 98 plates filled with analytical details, admirably executed, and 90 
leaves of letter-press. This illustrates nearly all the genera, and needs 
only an Index, &c., which we suppose will be given with a supplementary 
fasciculus. 

Prodromus Systematis Aroidearum : auctore H. G. Scnort, 1860, pp. 
602, 8vo. Contains the characters of 108 genera and nearly 1000 
species. The monograph cf this order by Kunth in his Enumeratio 
Plantarum, vol. 3 (issued twenty years ago) contains 40 genera and 256 
species. Dr. Schott’s labors upon this order, persevered in for forty years, 
are highly estimated and gratefully received by the botanical world. Being 
still continued with undiminished zeal and with unequalled advantages, 
all new Aroideous collections should be shared with him, or at least sub- 
mitted to his examination. It is evident that he has not been well sup- 
plied with our few and most common species of the United States, the 
fruit and seeds of Peltandra and Symplocarpus being unknown to him, 
although both would surely flourish in the climate of Vienna without 
care. Having only dried specimens of our Skunk-Cabbage to work upon, 
Schott has not well made out the structure of the ovule. Describing 
that of the subtribe as anatropous or half-anatropous, he characterizes 
that of Symplocarpus as pendulous and “ micropyle fundo spectante,” 
which would make it orthotropous. Here he has mistaken the chalaza 
for the micropyle. The ovule was first correctly described by Dr. Tor- 
rey in his Flora of the State of New York. Then, of the related genus 
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Lysichitum (founded, as is Arctiodracon, Gray, in Mem. Amer. Acad., vi, 
p- 409, ann. 1859, which it antedates, upon the Symplocarpus Camt- 
schatcensis, Cham.) Schott, in his Genera, describes and plainly figures 
the “ micropyle fundum respiciente,” thus representing the ovule as ortho- 
tropus, which is the case, while in his Prodromus we have “ ovulum ana- 
tropum,” contrary to the figure. In the plant from Japan we found the 
ovule orthotropous, but horizontal, depressed-globose, and nearly sessile, 
not pendulous on a recurved and fimbriate funiculus, as in Schott’s plate, 
a difference which might be held to confirm our notion of two species in 
the genus. But, having since seen (but not investigated) good specimens 
of the plant of N. W. America, we suppose that it does not specifically 
differ from that of Japan, and that the difference in the ovules is attribu- 
table to their lesser development in the flowers we examined. _—A. G. 
10. Journal of the Proceedings of the Linnean Society, No, 21.—The 
Botanical part contains an article by Dr. Hooker “On the Vegetation of 
Clarence Peak, Fernando Po, founded on the collections made in two 
ascents to the summits of this insular mountain, 10,700 above the sea, off 
the mouth of the Niger, by G. Mann, the successor of the late Mr. Bar- 
ton as Botanist of Dr. Baikie’s Niger Expedition. An isolated bit of 
temperate climate near the coast of equatorial Western Africa, was nat- 
urally expected to have a flora related to those of Cape de Verd, the 
Canaries, and St. Helena: whereas, in fact, so far as this collection goes, 
the curious results are :—“1. The intimate relationship with Abyssinia, 
of whose flora that of Clarence Peak is a member, and from which it is 
separated by 1800 miles of absolutely unexplored country. 2. The 
curious relationship with the East African islands, which are still further 
off. 3, The almost total dissimilarity from the Cape Flora. 4. With the 
West African islands, there is no marked relationship whatever.” An 
account of the ascent of Clarence Peak, in a letter by Mr. Mann to Sir 
William Hooker, forms a separate article. Mr. Masters contributes a 
Note on an unusual mode of Germination in the Mango. Prof. Babing- 
ton, who has worthily sueceeded the late Prof. Henslow in the chair of 
Botany in Cambridge University, announces the discovery in England of 
Carez ericetorum of Pollich, not Pollick, as it is misprinted. Mr, Caru- 
thers describes some species of Oak from Northern China, collected by 
Dr. W. F. Daniell. The last, and the most important article is,On the 
identification of the Grasses of Linnzeus’s Herbarium, by Col. Munro, the 
distinguished Agrostologist. Having “carefully examined every Grass 
in the herbarium,” and recorded the results in a very clear and satisfac- 
tory form, the author “ trusts that the list may be of some little use to 
botanists who are unable to consult the herbarium itself.” We would 
assure him that it is of very great use indeed ; and the Linnzan Society, 
“as the envied possessors of the original authenticated collections of 
Linnzus himself,” could hardly do a better thing than to institute sim- 
ilar reports upon other portions of this herbarium by equally competent 
hands, Col. Munro, having rejoined his ee has not been able to 
revise the proofs or he would have corrected the misprint of the second 
specific name of the list. We are puzzled to know how Paspalum dis- 
sectum came to be ticketed “From North America, Kalm.” The close 
of the number, p. 48, leaves this article unfinished. A. G. 
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IV. ASTRONOMY AND METEOROLOGY. 


1. New name proposed for Asteroid (60).—Mr. Ferguson, the discoverer 
of the planet (60) hitherto called Zitanza, has written to Mr. Hind, Su- 
perintendent of the English Nautical Almanac, stating that this name 
was proposed without remarking its previous appropriation by Sir John 
Herschel for one of the satellites of Uranus, and intimating his inten- 
tion to change it forthwith for Xcho. It is announced that this name 
will appear in the Nautical Almanac for 1865. 

2. Llements of Asteroid (71) Niobe.-—The following elements of Niobe 
were computed by F. Tietjen from observations of Aug. 14, Aug. 28 and 
Sept. 12. 

Epoch 1861. Aug. 28°0, 

L, Mean longitude at epoch, 317° 12’ 328 
a, Longitude of perihelion, 221 9 4:1 
Q, Longitude of ascending node, 316 11 526 
t, Inclination of orbit, 23 8 84°6 
e, Eccentricity of orbit, 0°1645225 

#, Mean daily motion, 780574 
a, Semi-major axis, 2°74407 

The inclination of the orbit of this asteroid is remarkable ; only two 
asteroids, Pallas and Euphrosyne, having a greater inclination. 

8. Re-appearance of Lncke’s Comet.—Encke’s comet has again made 
its appearance, and will reach its perihelion Feb. 6, 1862. It will pass 
nearest to the earth Jan. 31, 1862. 

It was discovered at Cambridge Observatory, Oct. 24th, and the 
following observations have been communicated by the Director, Prof. 
G. P. Bond. 


M. T. Cambridge. | Comet’s A. R, Comet’s Dec. 


Am 38 

1861, Oct. 2471315 | 23 27 5867 9% | — 1961 +1! 
299138 21 23 15 35°06 18 55 5 2; 86+1 8 
31958 231056338 13 24 19 —3 07 +1 15 “4 


The column with the heading c-o, contains a comparison with the 
Ephemeris published in the Astronomische Nachrichten, No. 1326. 

The following ephemeris will enable observers to follow the comet's 
course without difficulty. 


Berlin 


mean noon. R. A. 


R. A, Dec. 


ih m 
1862, Jan. 1,22 17 722/43 7 35°8|/1862. Feb. 18, 
6,22 16 29°28/+2 
9,22 15 919/42 
13,22 12 34°78\+1 
17,22 7 5822-0 
21,22 0 944/-1 
25,21 47 35°62) -4 
29,21 28 53°80) -8 
Feb. 2,21 4 56°87|-13 
6,20 41 4287/-18 
10,20 27 975|-22 
14,20 23 16°54|-24 
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| 
| 
| | Dee. 
| 
4 20 26 49°66/-25 7 541 
20 83 54'11/-25 25 166 
20 42 41°51|/-25 20 369 
20 51 8 23-4 
21 1 38 583 
21 10 765|-24 10 815 
21 18 8815|-23 39 59°2 
21 26 8 360 
[21 $4 15°90|-22 87 126 
21 41 2258/-22 6 252 
21 48 1°57|/-21 36 397 
21 54 13-45/-21 8 16 
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The following table shows the relative brightness of this comet for 
several dates during the period of its visibility, computed on the suppo- 


sition that this brightness varies as a ; where R and r represent the 
distances of the comet from the earth and sun. 


Brightness. Date. Brightness, Date. Brightness. 
0°31 Jan. 724 Feb. 21 3°61 
0°45 Jan. 13 04 March 1 1°63 
059 Feb. 18:88 March 11 O78 
0:83 Feb. 4 20:07 March 21 0°45 
1°64 Feb. 17 17°98 April 1 0°29 
3°06 Feb. 11 12°38 April 11 022 


Dec. 25th, the comet as observed at Yale College, appeared as a tol- 
erably conspicuous nebula, nearly circular, about three minutes in diam- 
eter, and sensibly condensed towards the centre. 

At the time of greatest theoretical brightness, the comet will be 
nearly in conjunction with the sun, so that it cannot possibly be seen. 
Throughout most of the month of January, the comet will be in a fa- 
vorable position to be seen immediately after the evening twilight; but 
unfortunately the full moon will interfere just at the time which other- 
wise would A the most favorable for observations. 

4. The Solar Eclipse of July 18, 1860.—In vol. xxx, pp. 281-288, we 
have given a report of the expedition sent to Labrador, tor the purpose 
of observing the eclipse of Juiy 18, 1860; as also of the observations 
made on the western coast of the United States, by Lieut. J. M. Gilliss. 


We have recently received, through Prof. Bache, Superintendent of the 
U. S. Coast Survey, a fuller report of these expeditions, from which we 
gather some further particulars. 

1.) Expedition to Labrador. 

he latitude of the place of observation was 59° 47’ 49” N. and lon- 
gitude 45 16™ 53% W. of Greenwich. Its elevation above the level of 
the sea was 110 feet. 


Beginning of the eclipse. 
Observer. Color of screen. 
Alexander. Green. 
Ashe. 
‘ompoun 
Bernard. { Red onl green. 
Smith. Neutral. 


Venable. Green. 
Beginning of total obscuration. 
9 18 28°6 Smith. Neutral. 

29°6 Barnard. 

30°6 Venable. Bare eye. 
31°4 Alexander. No screen. 
33°6 Ashe. No screen. 
33°6 Murray. No screen. 


End of total obscuration. 
9 16 30-4 Ashe. No screen. 
31°6 Alexander. No screen. 
Am. Jour. Sc1.—Srconp Series, Vor. XXXITI, No. 97.—Jan., 1862. 
19 


| Oct. 24 
| Nov. 15 
Dec. 1 
Dec. 15 
Jan, 1 
Jan, 11 
Time. 
8h 8m 
76 
9°6 estimated. 
12°6 certain. 
16°1 
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10 25 1:9 Murray. Red. 
2°6 Ashe. Orange. 
2°6 Smith. Neutral. 
2°6 Venable. Orange. 
3°3 Alexander. Neutral. 
3°6 Barnard. Compound red and green. 


The declination of the magnetic needle at the same station was found 
to be 51° 231 W. of N. 

The Dip of the magnetic needle was 82° 14"5, and the total magnetic 
intensity was found to be 12°519. 

(2.) Observations near Steilacoom, Washington Territory, by Lieut. 
J. M. Gilliss, U. S. Navy. 

The station at which the eclipse was observed, was in lat. 47° 2’ 54” N. 
and longitude 8b 10™ 2956 W, of Greenwich. 

The moon had advanced far upon the sun’s disc when the sun rose 
above the horizon. The following are the 


Times observed during the eclipse. 


First internal contact of limbs, 45 47m 298-9 

Second internal contact of limbs, 449 253 

Duration of the total eclipse, 1 554 

End of the eclipse, 5 42 28-2 


5. Report on the Meteors of November, 1861, by the Standing Com- 
mittee appointed by the Connecticut Academy of Arts and Sciences on 
Meteors of November and August, in each year—There being no suffi- 
cient time for preparation of Circular Instructions to observers, the best 
that could be done, in that respect, was the introduction of a few of the 
most important suggestions into a publication upon the August meteors 
which certain of the Committee had occasion to make in the Am. Jour- 
nal of Science and Arts. This publication is herewith presented to the 
Academy, and attention is invited to the computations and conclusions 
of Prof. H. A. Newton. Copies were distributed in advance of the No- 
vember No. of this Journal, with a view, partially, to awaken interest in 
these observations. 

From information received before and since the November period just 
past, it is believed that observations were made in several places at a 
distance from New Haven. Farther reports, if hereafter received, will be 

resented to the Academy. 

(1.) At New Haven two of the Committee—Messrs. Newton and Twi- 
ning—kept watch on the morning of Nov. 12, 1861, the latter from 2 
15™ a.m. to 34 30™ a.m, and the former from 25 45™ a. m. to 3h 30m 
a.m. The number seen by both before 3% was 10, and after that 22 ;— 
making 32 meteors in an hour by two observers,—not, however, fully 
two, since both observed, for much of the time, the same spaces, Five 
stars were definitely located and timed. Eight or nine only were con- 
formable to the radiant in Leo. The morning was brilliantly clear. On 
the same morning Mr. Herrick, of the Committee, observed 15 between 
4 and 5°,—of which about two-thirds radiated from the vicinity of Leo. 

The morning of the 13th was also clear. Between 35 and 55 a.m. 
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130 different shooting stars were observed by a corps of four persons sta- 
tioned on a high tower, viz. Messrs. E. C. Herrick, W. Haskell, W. W. 
Johnson and H. W. Thayer, as follows: 

8h-45 a.m. N.W.15, S.W.10, S.E.17, N.E.16 = 58. 

Prof. Newton, present most of the time, was chiefly engaged in re- 
cording, yet saw four meteors not seen by the others and not reckoned 
above. Prof. Twining was present part of the time occupied mostly in 
locating tracks and estimating times. About two-thirds of all conformed 
to a radiant, not very narrowly marked, in Leo. The paths of about 20 
were determined, and the time and duration of flight recorded. 

The mornings of the 11th and the 14th, unfortunately, were overcast. 

(2.) At Germantown, near Philadelphia, the morning of the 13th was 
obscured. On the 14th Mr. B, V. Marsh observed 

from 36 15™ to 42 1™ 3 meteors; 45 minutes. Moon shining. 

“ 4 0 “ 5 “ 17 “ : 60 “ 

“523 “538 3 “ ;15 
being 23 meteors by one observer in two hours. Thirteen of the num- 
ber were bright and with trains—10 were faint and without trains. Of 
the bright meteors ten were conformable, and three approximately so,— 
of the faint meteors only one was strictly conformable—about half the 
others partially conformable. 

The following is Mr. Marsh’s determination of the radiant: “If from 
the centre of the line joining Epsilon and Gamma Leonis we describe a 
circle passing through those stars [a circle of nine degrees diameter] 
10 of the bright ones had paths which traced back would, I think, cross 
the circle—of the remaining three one passed perhaps 10 degrees from 
it, and the other two about 5°.” 

It is remarkable that this determination of Mr. Marsh coincides as exactly 
as possible with that of November 13th, 1833, given to Prof. Olmsted by 
the chairman of your Committee in a letter from West Point, dated 
November 15th of that year, and appearing in the 25th vol. of the Am. 
Journal of Science and Arts, as follows, “ As a definite point I should 
select, as near the truth, a small star in the Lion’s neck which I find on 
the celestial globe at the bisection of a line, from ¢ to y and also nearly 
at the bisection of a line from « to 7 of that constellation.’ On the 
morning of the 11th, although overcast, the chairman, watching 15 min- 
utes, observed through a partially open space near and around the zenith 
one meteor of great brightness and length of train. 

(3.) At Burlington, N. J., Mr. Samuel J. Gummere observed alone as 
follows, viz. 

Nov. 13, 3 to 44 a. m., 15 meteors, mostly faint. 
“ 14, 3 “ 54 “ 19 “ “ “ 

The following observations made by Mr. Herrick, watching alone, on 
various mornings preceding the regular period, afford a valuable com- 
parison with the mornings of the 13th and 14th as above reported, viz :— 

Oct. 15, sky clear; from 45 to 5 a. m., 17 meteors seen—the majority 
if extended backwards would intersect in a region of 5° or 10° diameter 
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of which Epsilon Geminorum was near the centre. The radiant was 
as definite as on the morning of Nov. 13.—Oct. 31, sky clear, 44 to 54 
A.M.; 5 meteors—no well marked radiant. 

Nov. 4, sky clear, 54 a.m.; in 15 minutes 3 meteors. 

Nov. 7, do. do. do. ; do. 1 meteor. 

On the whole, therefore, the observations of the current year, conjoined 
with those of the year 1860, may be held to indicate a probability that 
the recurring meteoric phenomena of November have recommenced ; and 
we may entertain some expectation of an increase henceforth in definite- 
ness—and perhaps in mass—until the proper period of the great display 
of 1833 shall have arrived. At present, however, it is the 14th instead 
of the 13th of the month that exhibits best the known characteristics :— 
as if the last twenty-eight years had produced some change of position in 
the nodes of the meteoric ring. Such a change, however, should appear 
in the radiant position if determined with sufficient certainty and pre- 
cision. 

4.) Addendum.—tThe following observations are communicated by Mr. 
F. W. Russell of Natick, Mass. Place of observation, lat. 42° 18’, long. 
71°21’. On the mornings of Nov. Ist, 3rd and 7th, Mr. Russell observed 
from two to eight an hour—average five per hour. On the 4th, in two 
hours 12 small meteors, one half radiating from A. R. 15° N. Dec. 45°. 
11th, 14 to 34 a.m. 11 meteors. Radiant A.R. 156° 30! N. Dec. 40° 40/. 
12th, 2415™ to 4540™ 32 meteors. Radiant about Leonis, 
13th, morning cloudy. 
14th, 2 hours before and 1 hour after midnight. 15 meteors, by three 

— the sky partly overcast. The meteors radiated from the 

zenith. 

The meteors observed on mornings previous to the 13th were much 
larger than those of August. The meteors of the 12th radiated from a 
circle of 34° about y Leonis—but the majority exactly from that star. 

It is further noted that Mr. Russell, assisted by G, W. Hanchett and 
E. L. Pray, found, on the 23d, 25th, 26th, 28th and 29th of September 
last, an average of five meteors per hour to each observer, 

Prof. Daniel Kirkwood of the Indiana State University, in a letter to 
the editors of this Journal, communicates the following particulars. 

(5.) At Blomington, Indiana, the night of November 12th was quite 
cloudy; but from 115 15™ to 12 15™, 11 meteors were seen, also from 
35 20m to 4" 20™ of the 13th, 27 meteors, by four observers, Messrs, 
D. J. Bridge, N. M. Givan, J. Hood, and W. L. McCord, students of the 
University. The night of the 13th was too cloudy for any observation. 

(6.) It is also noted that in the August previous, Mr. John Roberts of 
Madison, Ind., assisted by a friend, observed from 8 15™ to 104 15™ 
p.m. of the 11th of that month, 52 meteors; 20 in the first hour, and 
32 in the second. 

Respectfully submitted, Avex, C. Twrsine, Chairman. 

New Haven, Nov. 20th, 1861. 

6. Meteoric observations in December, 1861.—Shooting stars are in 
some years numerous about the 6th of December (see this Journal, 1st 
ser., vols, xxxv and xxxvi), but the characteristics of this meteoric display 
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are little known. At this period in 1861, the observations attempted at 
New Haven, were nearly frustrated by clouds. On the morning of the 
3d inst., I saw but four shooting stars during half an hour ending at 
5* 30m, The evening of the 4th was cloudy. On the evening of the 
5th the sky was clear, but the moon four days old was up. From 75 10™ 
to 8 10™ p,m, Messrs. G. W. Biddle, W. W. Johnson, H. W. Thayer 
and myself, stationed together on the S. tower of the Alumni Hall, saw 
only 14 shooting stars, viz, in N.E. 4; S.E.1; S.W.6; N.W. 3; or 
classified by magnitudes of stars, 2 of Ist, 7 of 2d, 5 of 3d and less. 
There was no well marked radiant. Dec. 6th and 7th the sky was over- 
cast morning and evening. After this for several days the moon inter- 
fered in the evening, and clouds in the morning. 

Mr. B, V. Marsh of Philadelphia informs me, that Mr. George Wood, 
while riding from that city to Haverford College, 8 miles west, between 
about 44 a.m. and daylight of December 12th, observed numerous bril- 
liant shooting stars, not less probably than twenty-five, chiefly in the 
northwest. E. C. Herricx. 

New Haven, Conn., Dec. 18, 1861. 


VY. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 
(1. Letter from our Paris Correspondent.) 


Osrruary.—Tsidore Geoffroy St. Hilaire.—The scientific world grieves 
at the sudden and lamented death of this learned zoologist. The author 
of “L’ Histoire Générale des Regnes Organiques” and the “ Traité de 
Tératologie,” was born at the Jardin des Plantes (where his mother still 
lives) Sept. 16th, 1805, and there he died, Nov. 10th, 1861, at the age 
of 56 years. Isidore Geoffroy St. Hilaire was a member of the Acad- 
emy of Sciences, Professor and Director at the Museum of Natural His- 
tory, Professor of Zoology at the Sorbonne, Member of the Imperial Coun- 
cil of Public Instruction, and the principal promoter of the establish- 
ment of the Zoological Garden of Acclimation. It is not for me to 
judge the merits of this illustrious savant, but I may be allowed to 
repeat what all the world say of the private character of a man distin- 
guished for benevolence and an ardent defender of the interests of the 
great scientific establishment in which he passed his whole life. 

M. de Grateloup died at Bordeaux in the month of August, to the 
great regret of his numerous friends in the domain of science. He was 
one of those ardent natures who in the midst of the absorbing duties of 
medical practice found means of advancing by numerous labors his favor- 
ite science, Conchology. His work on Conchology is a resumé of the 
memoirs which he had published from time to time, but unfortunately 
he has republished only the first part, embracing the Univalves, 

He has shown himself an excellent authority in the Tertiary fauna, 
which is especially difficult to the palzontologist, on account of the 
extensive knowledge required to fully explain existing malacology. The 
imperfect execution of the plates of his great work rendered the re- 
cognition of his species often difficult, and created a prejudice against 
his first volume, so that the second has never been published, although 
he some years since proposed to have the engraving done at Paris, his 
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drawings and the text having been completed. The inconvenience of the 
journey to Paris, and of a long enough stay there, doubtless prevented 
the execution of the plan, which is much to be regretted, as there is no 
one in France so well prepared for such a work unless it is Deshayes, who 
is fully employed upon a supplementary work on the fossils of the basin 
of Paris. The description of the Acalephs is completed, but it is proba- 
ble that the Gasteropods and the remainder of the work by Deshayes will 
— some years for completion. 

cannot refrain from extolling the good fortune of a savant who after 
having produced such a classic and important work as the “ Description 
des Coquilles Fossiles du Bassin de Paris” is able after more than thirty 
years to republish the work, being from beginning to end his own critic, 
and to give to it that position of preéminence which it has held from 
its first appearance. Deshayes is fond of tracing back the origin of 
his scientific opinions to 1830, and their gradual enlargement. We can- 
not but admire this spirit in the critic, as vigorous as it was thirty years 
ago, which has enabled him to appreciate and assimilate all that science 
has produced good and durable for so long a period of time, so that he 
still retains the first place among all those who have taken his work asa 
point of departure. 

The death of Berthier at a very advanced age is well known.* The 
place which he has left vacant at the Academy of Sciences will prob- 
ably become the heritage of Henry St. Claire Deville, and although his 
position in the hierarchical scale of the learned world has not been pro- 
portioned to his talents, I am pleased to mention that it was only on 
account of the happy longevity of chemists: the same is true of a place 
in the Section of Mineralogy which he will occupy. He will then be 
attached to us by a new tie, and the day of his nomination will be a time 
of rejoicing to his numerous friends. 

Daubrée has taken the chair of Geology at the Jardin des Plantes, 
What a complete revolution! Cordier, his predecessor, did not be- 
lieve either in metamorphism, or in the existence of glaciers, [in the geo- 
logical period ?] or in the multiplicity of species of feldspar, and felt con- 
strained to restrict as much as possible the investigations of chemists in 
mineralogy and geology. 

I do not think there is much evil in this; in science all methods are 
good which are founded upon a scientific principle, and a Professor of 
Geology at the Jardin des Plantes who vigorously combats all the extray- 
agance and aberrations which follow in the train of metamorphism, for 
example, renders to science great and signal service. Cordier had not 
however a controversial nature and his opposition was habitually limited to 
the circle of his pupils and intimate friends. He devoted himself to the 
chair of Geology at the Jardin des Plantes and took but a small part in 
the great geological labors which were executed in France during the first 
half of the present century. Coming up from the School of Mines, dep- 
recated by some and opposed by others, yet rarely confuted, his reputa- 
tion was established by the execution of a geological chart of France, and 
by the vigor of his instruction which he exhibited in a special school. 
Public lectures like those delivered at the Jardin des Plantes have but 


* See a notice of Berthier on p. 108. 
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little success in France, but this is rather the fault of the public than of 
the Professors. The attendance of 3000 of the common people upon a 
course of lectures on embryology, delivered by Agassiz, which we saw at 
Boston, in 1849, is a spectacle which even Cuvier himself was not able to 
secure at Paris. Daubrée has now a vast field open before him, and no 
one doubts that he will apply himself vigorously to his work. 

The Artesian Wells of Passy flow at length with floods of water. This 
great work which has raised questions and theories of great practical 
importance, in regard to which I hope to address you on a future occasion, 
has given entire satisfaction in regard to the experiments there instituted. 

The Civic Museum at Milan.—On a visit to Milan one has first to 
admire the riches of the collections in herpetology, at the Museum of that 
city, collected by the care of Prof. Jan, the Director, who has commenced 
the publication of a monograph upon serpents, comprising about a thous- 
and species. Almost all the museums of Europe with the exception of 
the British Museum, and that of the Smithsonian Institution, (exceptions 
much to be regretted,) have furnished specimens of their serpents, and the 
figures drawn with uncommon accuracy and elegance by Prof. Jan are all 
prepared. Sacrifices of all kinds are made with alacrity to aid the 
preparation and publication of this great work. The plates are engraved 
at Paris. There will be 300 quarto plates, published in sections of six 
each, with the corresponding text, at 12 francs for each section. All in- 
terested in this department of natural history will be desirous to contribute 
to its success. This work is destined to supply a lack long known in this 
department of science. [We have received the first fasciculus—Eps. } 

The Museum of Florence——Since we are speaking of the scientific 
movements now going on in Italy, we may mention, that the visit of 
King Victor Emmanuel to the Exhibition at Florence has caused the 
young Professors of that city to redoubie their diligence in putting their 
Museum into a condition worthy the attention of the numerous visitors 
by whom it is frequented. 

Under the intelligent direction of Mr. Cocchi, the Museum of Florence 
has had its paleontological treasures put in order, among the most 
remarkable of which are the fossil bones of the mammifers of the Val 
d’Arno. Cuvier studied them in place during his travels in Italy, and it 
appears that since that period they have not been much disturbed. 

The Museum of Bologna, founded by Aldrovandus, is fully worthy 
of the high reputation of being the most ancient, and for a long time 
the most important museum in Europe. The collections in Compara- 
tive Anatomy are remarkably rich, and paleontology is represented by 
species very important in relation to the history of the science. Mr. 
Capellini has found some objects figured by Aldrovandus and others, of 
the existence of which we were entirely ignorant. Among them is the 
Cervus euryceros, and the fragment of a skull preserved at the Museum 
of Bologna will prove probably that classifying it with the great stag 
of the peat bogs of Ireland is an error. 

Geological Map of Italy.—The Italian geologists have assembled at 
Florence to deliberate upon the practical means of executing a geologi- 
cal map of Italy. The Exhibition at Florence suggested the idea of this 
reunion, and I am happy to be able to transmit some information in 


152 Miscellaneous Intelligence. 


regard to its deliberations upon all that is interesting to science. I am 
not sufficiently familiar with botany to be able to speak of the exhibi- 
tion in horticulture. You are not unacquainted with the fact that the 
beautiful plain of Florence is one vast garden and that it ought to afford 
a magnificent spectacle when a horticultural exhibition unites both the 
riches of the public gardens and of private conservatories. 

The Italian Exhibition at Florence, in 1861.—These great national 
expositions are interesting to science in more than one relation, but there 
is no department of science more directly represented than that of geol- 
ogy and mineralogy. Geological maps and the collections of mineral 
products always occupy an important place. Italy is not in this respect 
poor in comparison with other countries, and it will not be uninterest- 
Ing to recount some of the first impressions of a rapid visit made during 
the first days of the opening of the Exposition, and to add some details 
collaterally communicated by the Commissioners of the Exhibition. 
The scientific department includes under the title, Mineralogy, Metallurgy 
and Machinery, all that relates to applied geology. At the head of 
the geological maps is placed the topographical and geological map of 
Etna, by Sartorius de Waltershausen. Next are the charts of Central 
Italy, by Gius. Ponzi, maps of Tuscany and of Monti Pisani, by Messrs. 
Savi and Meneghini; that of A. Sismondi, comprising the continental 
provinces of Sardinia, the fruit of long years of indefatigable labor; and 
some others of minor importance, among which we notice the mineral- 
chart of the island of Elba, by Enrico Grabau. A great number 
of geological, mineralogical and paleontological collections were exhib- 
ited alone, or by the aid of charts, or in connection with the industrial 
products to which they are related. 

The collection of Cretaceous fossils of the Marquis Strozzi gives an 
entirely new and definite date to the pietra-forte (travertine) of the 
neighborhood of Florence, which furnishes the flagstones used for paving 
the city. These fossils, collected during a period of years, by diligent 
and laborious research, are of great rarity, and they demonstrate incon- 
trovertibly that they belong to the White Chalk, adding a new instance, 
to those already numerous, of the diversity of lithological characters. 

Italian authors have long considered the pietra-forte as belonging to 
the Eocene rocks, and it appears that the Eocene rocks of Messrs. Savi 
and Meneghini have the same fossils which the numerous examples at the 
Exposition of Florence cause us to recognize as the Jnoceramus Cripsi 
of Mantell and Goldfuss. The naked rock is gray, calcareous, micaceous, 
and dark gray, which the geologists of Northern Europe distinctly recog- 
nize as the graywacke of the transition-rocks rather than a representa- 
tive of the White Chalk. 

The island of Elba is represented by many metallurgie collections 
and by an admirable series of beautiful tourmalins of all colors. 

Other exhibitors have presented the sulphurs of Sicily, ores of cop- 
per from Montecatini, boracic acid from the Soffioni, anthracites from the 
Alps, lignites from Cadibona, Sarzanello and Monte Camboli: nickelifer- 
ous pyrites of the Alps, manganese from St. Marcel, antimonial ores 
from Montanto, cinnabar from the mine of Siele in Tuscany; also the 
earthy pigments and the kaolins; and last but not least the beautiful 
marbles which are an unfailing source of wealth to Italy. 
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We will now consider briefly the economic importance of these differ- 
ent industries : 

Sulphur.—The annual product of all the sulphur mines of Italy is 
estimated at 300,000 tons, valued at thirty millions of francs. In 1830 
the product was only one-tenth part what it is at present. Sicily pro- 
duces the greater portion, while the Romagna produces 8000 tons, and 
this amount is constantly increasing. The employment of large furnaces 
of a new form is considered an important improvement, increasing the 
product by one-fifth and considerably diminishing the disengagement of 
sulphurous acid. 

fron. —The production of iron in Italy which does not probably ex- 
ceed 35,000 tons of cast iron per annum, is restricted chiefly by the 
scarcity of fuel. The charcoal employed is of excellent quality, and the 
wrought iron made with it sells for from twenty-eight to forty-five francs 
per 100 kilograms, according to the distance of the market from the 
place of production. 

Lead.—The production of lead is about 7000 tons; the island of 
Sardinia alone furnishes 17,000 tons of galena. They have recently un- 
dertaken to remelt the old scorize which are found in immense quanti- 
ties in the same island and which furnish even now about 1000 tons of 
metal per annum. 

Copper.—The annual production of copper is 1500 tons, obtained 
principally from the mines of Montecatini and Capanne-vecchi in Tus- 
cany, Agordo in Venetia, and the Val d’Aosta. The ores of copper are 
generally diffused throughout Italy, but the deposits are seldom suffi- 
ciently rich to be wrought with profit. 

Boracic Acid.—The product of the Suffioni, in the province of Pisa, is 
two millions of kilograms, of which 1,800,000 are derived from the estab- 
lishments founded by Count Francesco dé Larderell, the founder of this 
industry, of so much importance at the present time. 

Combustibles.—The mineral coal, properly so called, found in Italy, is 
only the anthracite of the Alps, a combustible of little value on account 
of its impurity. The lignites, on the contrary, are of excellent quality, 
but the amount mined does not exceed 60,000 tons per annum. 

Nickel.—Nickeliferous pyrites are abundant in the Alps; they con- 


tain on an average five per cent of nickel, and the reducing works of 
Varallo in the province of Novara furnish 50,000 kilograms of metallic 
nickel annually, for which a ready market is found. 

Gold.—The auriferous pyrites of the Alps, treated by amalgamation, 
produce nearly 500,000 francs in ee per annum. 


Manganese.—The mines of St. Marcel and Framura are the principal 
sources of manganese, the production of which amounts to 1000 tons 
per annum. 

Antimony.—Tuscany produces more than 50 tons of antimony per 
annum.* 

Mercury.—The depreciation of the price of this metal has consider- 
ably diminished its production in Tuscany. The annual product is 
3500 kilograms. 

* The ton of the metrie system is 1000 kilograms, and the English long ton (of 
2240 Ibs.) is 1016 kilograms. 

Am. Jour. Scr.—Seconp Serizs, VoL. XXXIII, No. 97.—Jax., 1862. 
20 
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These details have been taken from a Report by the Commission of 
Jurors of the Exposition, of which Chevalier Quintius Sella is President, 
and Messrs. Cocchi and Fienzi are the reporters. 

These gentlemen conclude their Report as follows :—“The Italian 
Exposition of 1861 gives satisfactory proof of the advancement of the 
science of geology and of mineral and metallurgic industry. It belongs 
to the government to encourage by efficient means the examination of 
the soil of Italy, for the construction of a geological and mineralogical 
chart on a grand scale; and to aid mineral and metallurgic industry by 
opening schools calculated to increase the productiveness of labor, by 
developing the scientific intelligence of laborers.” L. 6. 

Paris, Nov. 15, 1861. 


2. Cannonading at Bull Run.—The cannonading at the battle of Bull 
Run was heard in Preston county, Virginia, 125 miles distant. Ata place 
called The Glades, a few miles south of Kingwood, Preston county, Va., 
on Sunday, July 2i, 1861, Rev. E.O. Dunning (our informant), and many 
others, heard the low booming of cannon for several hours, say from 11 
a.M. to 3 p.m. The sounds heard were faint, yet distinct, and so obvi- 
ously due to artillery as to attract the attention of people and produce the 
conviction that a battle was going on, though it was supposed at the time 
to be at no great distance—somewhere in the mountains, perhaps, or at 
Harper’s Ferry, at farthest. Two persons in particular, spoken of by Mr. 
D. gave attention to the reports during most of the time mentioned. 
Two young ladies, also, of the family of Mr. Freeland, where Mr. D. was 
staying, went after dinner to the top of a hill near by, where they heard 
the reports more distinctly, and remained there listening an hour or more. 
At night people came in from the neighborhood to learn where the battle 
had been. 

At Kingwood, the county seat, the cannonading was heard more dis- 
tinctly than at The Glades, the place being on higher ground. 

Army officers at Oakland, some 15 miles west of Kingwood, on the Bal- 
timore and Ohio railroad, beard the same, and said a battle was going on. 

The subject was matter of common remark that day, and the next, 
before news of any battle had been received. Mr. D. knows personally 
many of the people who heard and spoke of the occurrence. There 
could be no possible mistake, Mr. D, thinks, as to the reality or nature 
of the reports. There was no cannonading that day, that could have 
caused them, nearer than that at Bull Run. Some persons also noticed 
and remarked at the time, that the sound came from the east or southeast. 

The day was clear and calm, with little or no wind, or if any, Mr. D. 
did not notice it. The next day the wind was from the east, with rain. 

The places named are nearly at the summit of the Alleghanies. King- 
wood is about 125 miles from Bull Run in an air line. 

These statements were communicated to me in conversation by Rev. 
Mr. Dunning himself, who graduated at Yale College in 1832, and has 
spent many years in Virginia as Agent of the Am. Bible Society. 

New Haven, Get. 5th, 1861. C. S. Lyman. 

[Note.—It is a commonly received opinion that sound travels farther 
and more loudly on the earth’s surface than through the air—thus the 
cannonading at Jena in 1806 was very feebly heard in the open fields 
about Dresden—distant 92 miles—but very distinct in the casemates 
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of the fortifications of Dresden. The Glades are nearly at the height 
of land of that part of Virginia, probably not less than 2500 feet above 
the sea. It is certain that at a great number of places within a radius 
of 125 miles from Stone Bridge, where the Bull Run cannonading 
occurred, the sound was not heard—and it seems probable that its 
distinctness at The Glades was due chiefly to the elevation of that place. 
It is well known from the experience of aeronauts that sounds are heard 
with much greater distinctness from the earth to a balloon than on the 
earth from the balloon. In deep vallies sound may be cut off by reflec- 
tion, the mountains acting as screens—while the same sounds are dis- 
tinctly heard on eminences at greater distances. We ask our corres- 
pondents residing within the radius here named to send us their experi- 
ences on this subject.—Ens. | 

8. The California Survey—Mr. W. M. Gass, distinguished for his 
critical knowledge in paleontology, has joined the California Geological 
Survey in the capacity of Paleontologist. We learn by private letters 
that the collections of fossils and minerals already arrived in San Fran- 
cisco are very large and valuable. The exploring parties closed their 
labors for the winter in December, and will remain at headquarters in 
San Francisco until March before again taking the field. We shall prob- 
ably be able in an early issue to give an outline of what has already 
been accomplished in the first year’s labors now closed. 

4. Copley Medal and Royal Medals awarded.—Prof. Acassiz is the re- 
cipient for the year 1861 of the Copley Medal, in the gift of the Royal So- 
ciety of London, in consideration of his scientific investigations generally. 

One of the Royal Medals has been awarded to Dr. Carpenter for his 
researches on the Foraminifera and other works on Physiology and Com- 
parative Anatomy. 

The third medal was awarded to Prof. J. J. Sylvester, of Woolwich, 
for his important contributions to Mathematical Science. 

5. Prof. August De LaRive, of Geneva, has sent us a communication 
reclaiming the explanation of the electrical origin of the Aurora, given 
by Mr. B. V. Marsh, in our No. for May last. We had proposed to pub- 
lish Prof. De LaRive’s letter in this number but it is unavoidably post- 
poned to our next. 


6. Personal.—Mr. Pures Brake and Mr. Poum- 
PELLY, M.E. have been commissioned by the Japanese Government to 
proceed to Japan and make an exploration into the economic geology and 
mineral resources of that kingdom of which we now know almost 
nothing. These gentlemen sailed from San Francisco for Japan, Nov, 23d. 
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On the recent discoveries of Gold in Nova Scotia. By J. W. Dawson, LL.D. 
F.G.S., dc, From the Canadian Naturalist and Geologist, December, 1861. 

On the Pre-Carboniferous Flora of New Brunswick, Maine, and Eastern Canada, 
By J. W. Dawsoy, LL.D., F.G.S., &c. From Canadian Naturalist for May, 1861. 

Geological Survey of Canada, Sir W. E, Logan, F.R.S., Director—New Species 
of Lower Silurian Fossils. By E. Bitunes, F.G.S, é&c. Montreal: Jobn Lovell, 
S. Nicholas street. 21st November, 1861. 
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Géologie Pratique de la Louisiane. Par M. R. Taomassy. Par Henar ve Savs- 
sure. Tiré de la Bib. Univ. 1861. 

Synopsis of the Mollusca of the Cretaceous Formation, including the Geographical 
and Stratigraphical Range and Synonymy. By W.M. Gass. March, 1861. pp. 201. 

Review of Mr. Barrande on the Primordial Zone in North America, and Taconic 
System of Dr. Emmons. By T. Srerry Hunr, F.RS. 

Descriptions of new Cretaceous Fossils from Texas. By B, F. Suumarp. From 
the Proceedings of the Boston Society of Natural History, September 4, 1861. 
Boston: Press of Geo. C. Rand & Avery. 1861. 

Contributions to Paleontology. Continuation of Appendix C. Descriptions of 
New Species of Fossils, from the Upper Helderberg, Hamilton and Chemung groups, 
continued from page 109 of the Fourteenth Annual Report of the Regents of the 
University upon the State Cabinet. Albany: C. H. VanBenthuysen. 1861. 

On some of the Rocks and Fossils occurring near Phillipsburgh,C. E, By E. 
Bitures, F.G.S., of the Geological Survey of Canada. 

On the Devonian Fossils of Canada West. By E. Bitunes, F.G.S, Extracted 
from the Report of the Geological Survey of Canada for 1860, in preparation. 

Notes on the history of Petroleum or Rock Oil. By T. Srerry Hust, M.A, 
F.R.S., of the Geological Survey of Canada. 

Mineralogie. From Jahresbericht der Chemie, Phisik, Mineralogie und Geologie, 
fiir 1860. Geissen, 1861. 

A Description of the Imperial State Crown, preserved in the Jewel House at the 
Tower of London, By Prof. Texnant, of King’s College. Read before the London 
and Middlesex Archeological Society at Islington, July 7, 1858. 

Mineral Veins: an Enquiry into their Origin, founded on a study of the Aurifer- 
ous Quartz Veins of Australia. By Tuomas Beit, London: John Weale, High 
Holbern, Newcastle-upon-Tyne: A. Reid, 40 and 65 Pilgrim st. 1861. 

Notes on the Geology of the coast of Labrador, by Oscar M. Ligser, Esq., Au- 
gust, 1860. 

Paysics anp CHEMISTRY. 

On some of the Relations of Salts of Zinc and Alumina to Soda and Potassa. 
By E. N. Hogsrorp. From Memvirs Am. Acad., Sept., 1860. 

On the Chromate of Chromium, and analogous Chromates. By Frank H. Storer 
and Caas. W. Extor. From the Proceedings of the American Academy of Arts 
and Sciences, Vol. V. 

On the Detection of Strychnia as a Poison, and the influence of Morphia in dis- 
guising the usual color-test. By Jonny J. Reese, M.D., of Philadelphia. 

On the Sources of the Nitrogen of Vegetation; with special reference to the 
question whether Plants assimilate Free or Uncombined Nitrogen. By Joun Ben- 
nett Lawes, Esq., F.R.S., F.C.S., Josepa Henry Ph.D,, F.R.S., F.C.S., and 
Evan Pues, Ph.D. F.C.S. (Abstract) From the Proceedings of the Royal So- 
ciety of London for June 21, 1860. London: Taylor & Francis, Red Lion Court, 
Fleet Street. 1860. 

Les Aurores Boréales, Tiré de la Bibl. Univ., Nov. 1859. Geneve: 1859. 

De l’Aurore Boreale du 29 Aout 1859. Par M. le professeur A. De 1a Rive. 
Tiré des Ar. des Sc. de la Bibl. Univ., Sept. 1859. 

Abstract of a Discussion of the Influence of the Mvon on the Declination of the 
Magnetic Needle, from the observations at the Girard College, Philadelphia, be- 
tween the years 1840 and 1845. By A. D. Bacue, Superintendent U.S. Coast Sur- 
vey. From the Am, Jour. Sci. Jan. 1861. 

General Account of the Results of Part II of the discussion of the Declinometer 
Observations made at the Girard College, Philadelphia, between 1840 and 1845, 
with special reference to the Solar Diurnal Variation and its Annual Inequality. 
By A. D. Bacue, Supt. U. 8. Coast Survey. From the Am. Jour. Sci, March, 1861. 

Lecture on the Gulf Stream, prepared at the request of the American Aseocia- 
tion for the Advancement of Science. By A. D. Bacug, Supt. U. 8. Coast Survey. 
From the Am. Jour. Sci., Nov., 1860. 

Discussion of the Magnetic and Meteorological Observations made at the Girard 
College Observatory, Philadelphia, in 1840, 1841, 1842, 1843, 1844, and 1845. Part 
I. Investigation of the Eleven Year Period in the amplitude of the Solar-diurnal 
Variation and of the Disturbances of the Magnetic Declination. By A. D. Baca, 
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LL.D. Smithsonian Contributions to Knowledge. Washington City: Published by 
the Smithsonian Institution. November, 1859. New York: D. Appleton & Co. 

Matsematics AsTRoNoMY, 

On the Geometrical Construction of certain Curves by Points. By H. A. New- 
ton, Professor of Mathematics in Yale College. Math. Month., Vol. LIL 

On the Theory of the Polyedra. By the Rev. T. P. Kirkman, M.A., F.R.S., and 
Hon. member of the Literary and Philosophical Society of Manchester. 

Continuation of Account of the Comet II, 1861. By G. P. Bonn, Director of the 
Observatory of Harvard College. 

Report to the Superintendent of the United States Coast Survey on the expedi- 
tion to Labrador to cbserve the total eclipse of July 18, 1860, organized under act 
of Congress approved June 15, 1860. By Prof. SrepHen Atexanper, LL.D., of the 
College of New Jersey. 

An account of the total solar eclipse of July 18, 1860, as observed for the United 
States Coast Survey near Steilacoom, Washington Territory. By Lieut. J. M. 
Giuutss, U.S. Navy. 

J. F. Excke: Sur la différence de Longitude des Observatoires de Bruxelles et de 
Berlin, déterminée en 1857, par des signaux galvaniques. (Traduction.) 

Natvurat History. 

Iconographie générale des Ophidiens. Par M. le Professeur Jan, Directeur du 
Musée de Milan. Premiére livraison. Décembre, 1860, VI plates. 

Annals of the Botanical Society of Canada. Vol. I, Part If. From 8th March, 
1861, to 28th March, 1861. 

Erster Bericht des Offenbacher Vereins fiir Naturkunde iiber seine Thitigkeit von 
seiner Griindung am 10 Miirz, 1859, bis zum 18 Mai, 1860, Offenbach am Main: 
Druck von Kohler & Teller. 1860. 

Der Bakonyerwald. Eine pflanzengeographische Skizze. Von Dr, A. Kerner. 

Notes on New Species of Microscopical Organisms from the Para River, South 

America. By Lorine W. Battey. From the Boston Jour. Nat. Hist., vol. vii, No. 
iii, Cambridge: H. 0. Houghton, 1861. 

Contributions to the Comparative Myology of the Chimpanzee. By Burt G. Wixp- 
Ex. From the Bost. Jour. Nat. Hist., vol. vii. Cambridge: H. 0, Houghton. 1861. 

On the Geographical Distribution of the Genera and Species of Land Shells of 
the West India Islands, with a Catalogue of the Species of each island. By Txos. 
Brianp, FG.S., London, Member of the Lyceum of Natural History, N. Y.; Cor- 
responding Member of the Academy of Natural Sciences, Philad., &c. Reprinted 
from the Annals of the Lyceum of Natural History, New York, Vol. VII. 

Smithsonian Miscellaneous Collections.—Classitication of the Coleoptera of North 
America. Prepared for the Smithsonian Institution, by Joan L. LeConre, M.D. 
Part 1. Washington: Smithsonian Institution, May, 1861. pp. 214. 

Mepicat. 

Report of a Committee of the Boston Society for Medical Improvement, on the 
Alleged Dangers which accompany the Inhalation of the Vapor of Sulphuric Ether. 
Boston: David Clapp, 834 Washington street. 1861, 

The Modus Propagandi of the Human Species, physiologically explained. By 
Joun O’Reitty, M.D. New York: Hall, Clayton & Co,, 46 Pine st. 1861. 

Zeitschrift fiir Medicin, Chirurgie und Geburtshiilfe, herausgegeben von Dr. A. W. 
Varces. Leipzig, 1861. 

MISCELLANEOUS. 

La Psychologie et les Sciences d’Observation. Discours prononcé a la Séance 
Publique de l'Académie de Stanislas, le 30 Mai, 1861. Par M. J. Nicxiés, Presi- 
dent. Nancy, 1861. 

The Position of our Species in the Path of its Destiny; or, the Comparative In- 
fancy of Man, and of the Earth as his Home. New York: Charles Scribner, 124 
Grand st.; Chas. B. Richardson, Bible House, Astor Place. 

Extrait du Programme de la Société Hollandaise des Sciences 4 Harlem, pour 
l’Année, 1861. 

Denkrede auf Christian Samuel Weiss. Von Dr. Cart Frrenr. vy. Martius, 
Sekretir der mathematiscli-physikalischen Classe. Miinchen, 1856, 

Denkrede auf Alexander von Humboldt. Von Cart Friep, Putt. v. Martivs, 
Sekretar der mathem.-phys. Klasse. Miinchen, 1860. Verlag der Kénigl. Akademie. 
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Proo. or Acap. Nar. Sct. or Patan, 1861, (continued from vol. xxxi, p. 308.)— 
JANUARY —p. 2, Food of the Shad; Dr. Leidy.—Development of freshwater 
shells; Dr. Lewis.—8, Description of a new species of Anableps, of Gronovius; 
Theo, Gill_—6, On the classification of the Eventognathi or Cyprini, a suborder of 
Teleocephali; 7. Gill.—9, Note on Ants in Texas; 8. B. Buckley—10, Descrip- 
tions of new species of Scolopendra, in the collection of the Academy ; H. C. Wood, 
Jr.—15, Observations on Cottus Copei, Abbott; Chas. C. Abbott.—16, Appendix to 
the “ Monograph of the Philypni,” and description of the genus Lembus of Giinther ; 
T. Gill.—18, Synopsis of American Cretaceous Brachiopoda; W. M. Gabb.—FEB- 
RUARY.—21, Geological formations of the Far West, with reference to the iden- 
tity of Gryphea Pitcheri with Marcou's G. dilafata var. Tucumcarii ; W. M. @abb. 
—22, On a sudden fall of temperature experienced at Mohawk, N. Y.; Dr. Lewis. 
—25, Synonymy of the Cyclades, a family of Acephalous Mollusca. Part 2; Zem- 
ple Prime.—33, Synopsis of the Subfamily of Clupeinz, with descriptions of new 
genera; 7: Gill—38, Descriptions of twenty-five new species of Unionide from 
Georgia, Alabama, Mississippi, Tennessee and Florida; J. Lea.—41, Descriptions of 
new recent shells from the coast of South Carolina; Edmund Ravenel.—44, Synop- 
sis of the Subfamily of Percine ; 7. Gill.—52, Synopsis generum Rhyptici et affin- 
ium; 7. Gill.—54, Descriptions of new species of Schizostoma, Anculosa and Li- 
thasia; J. Lea,—55, Description of a new species of Neritina, from Coosa River, 
Alabama; J. Zea.—56, Descriptions of two new species of Anodonta, from Arctic 
America; J, Lea—MARCH.—57, On the habits and growth of Unionide; Dr. 
Lewis, of Mohawk, N. Y.—58, Remarks on a species of Osmerus taken in the 
Schuylkill, below Fairmount Dam; 7’had. Norris.—59, Descriptions of twelve new 
species of Uniones, from Alabama; J. Lea.—61, Notes on new and rare species of 
Diatomacee of the United States seaboard, with two plates; F. W. Lewis—71, 
separate paging 1-63, Catalogue of the Fishes of the eastern coast of North Amer- 
ica, from Greenland to Georgia; 7. Gill.—72, On a new species of Goose from Are- 
tic America; Mr. Cassin.—APRIL.—73, On certain required changes in the no- 
menclature of the Reptiles; EZ. D. Cope.—75, On two genera of Reptilia not pre- 
viously known ; EZ. D. Cope.—77, On several new generic “ of fishes contained in 
the museum of the Smithsonian Institution; 7! Gi/l.—79, Revision of the genera of 
North American Scienine ; 7! Gil/.—89, On the Liostomine; 7! Gill —93, On the 
identity of the genera Neomenis of Girard, and Lutjanus of Bloch; 7. Gill.—95, 
Notes on the habits of Aphredoderus Sayanus; C. C. Abbott—96, Description of a 
new genus (Strephobasis) of the family Melanide, and three new species; J. Lea. — 
97, On the marine shells brought by Mr. Drexler from Hudson’s Bay, and on the oc- 
currence of a Pleistocene deposit on the southern shore of James’ Bay; W. Stimp- 
son—MAY.—98, On two new species of marine fishes; 7. Gi/l.—100, On the Hap- 
loidonotine ; 7. Gill—105, On the genus Anisotremus, Gill; 7. Gill.—108, Synop- 
sis of the Uranoscopoids; 7. Gill —117, Descriptions of forty-nine new species of 
the genus Melania; J. Lea—JUNE.—124, Two of the young of the Aalemys Muh- 
lenburgit, exhibited by Mr. Ennis.—125, Descriptions of new species of Cyrena, 
Corbicula and Spherium; 7: Prime—128, Descriptions of new Paleozoic fossils 
from Illinois and Iowa; F. B. Meek and A, H. Worthen.—148, Descriptions of new 
fossil Mollusca, from the Cretaceous formation at Haddonfield, New Jersey ; I Lea. 
—JULY.—150, On the sex of Cynipide; Baron Osten Sacken.—153, Description of 
a new species of the genus Pitta; J). G. Eiliot—154, On Cyprinus Corporalis, 
Mitch., referring it to the genus Semotilus, Rafinesque; C. C. Abbott.—156, Descrip- 
tions of new Pteropine Bats from Africa; Harrison Allen —160, Descriptions of 
certain species of Diurnal Lepidoptera, found within the limits of the United States 
and of British America; Wm. H. Edwards.—164, Notes on some genera of Fishes 
of the western coast of North America; 7. Gil/—168, On a new type of Aulosto- 
matoids, found in Washington Territory; 7. Gi//—170, A monograph of the Trin- 

ee of North America; Filliott Coues—AUGUST.—206, On three new forms of 

attlesnakes; Robert Kennicott.—208, Notes and descriptions of Anoles; E. D, 
Cope.—215, Notes on the Ornithology of Labrador; L/liott Coues—SEPTEMBER, 
—258, On the genus Podothecus; 7! Gil/.—261, Description of a new generic type 
of Blennoids; 7. Gill.—263, Monograph of the Tridigitate Uraniscopoids; 7. Gill. 
—271, Synopsis of the Polynematoids; 7. Gill—282, —s of the North Pa- 
cific Expedition under Com'’rs. Rodgers and Ri d; P. R. Uhler.—284, 
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Descriptions of four species of Hemiptera collected by the N.W. Boundary Survey ; 
P.R. Filer —286, Rectification of the paper upon the Hemiptera of the North Pa- 
cific Expedition; P. R. Uh/er.—287, Descriptions of Nine North American Lim- 
nobiacee ; Baron R. Osten Sacken.—292, Contributions to the Ophiology of Lower 
California, Mexico and Central America; £. D. Cope.—306, List of the Mollusca 
inhabiting the neighborhood of Philadelphia; W. Jf. Gabb—OCTOBER.—8312, De- 
scription of a new species of the genus igs yy Horatio C. Wood, Jr.—312, 
On the Reptilia of Sombrero and Bermuda; 4. D. Cope.—314, Description of a new 
species of Rodent of the genus Spermophilus, from Texas; J. H. Slack—814, De- 
scriptions of new Cretaceous fossils collected by the Northwestern Boundary Com- 
mission, on Vancouver and Sucia Islands; 7. B. Meek.—318, Description of new 
species of Cretaceous fossils from New Jersey, Alabama and Mississippi; W. Jf. 

'abb.— 3880, Catalogue of land and freshwater univalve Mollusks collected in British 
America by Messrs. Ross, Kennicott and Drexler, and deposited in the Smithsonian 
Collection; W. G. Binney.—331, Notes on the Terrestrial Mollusks of the Peninsula 
of California; W. G. Binney.—333, Description of two new species of Helix; A. 
D. Brown.—NOVEMBER.—335, Notes on the Coleopterous Fauna of Lower Cali- 
fornia; John L, LeConte—338, New species of Coleoptera inhabiting the Pacific 
district of the United States; John L. LeConte—359, Description of a new Mexi- 
ean Bat; Harrison Allen.—361, Note on the Bartram Oak (Quercus heterophylla) ; 
8. B. Buckley—Description of a new species of North American Grouse; George 
Suckley.—363, Notes on Cretaceous Fossils with descriptions of a few additional 
new especies; W. IM. Gabb.—367, Descriptions of new species of American Tertiary 
Fossils and a new Carboniferous Cephalopod from Texas; W. M. Gabb.—372, Notes 
on certain Decapod Crustacea; Wm. Stimpson.-373, A Monograph of the genus 
zgiothus, with descriptions of new species; Elliott Coues. 

Procerptnes Boston Soc. Nat. Hist. (continued from p. 810, vol. xxxi) 1861. 
Vol. viii—MARCH.—1, On the supposed identity of the Paradoxides Harlani, 
Green, with the Paradoxides spinosus, Boeck; Albert Ordway—5, On the Occur- 
rence of other Fossil Forms at Braintree, Mass.; Albert Ordway.—6, On the genus 
Raphidophora, Serville; with descriptions of four species from the Caves of Ken- 
toiee and from the Pacific Coast; Samuel H. Seudder.—14, Descriptions of Shells 
collected by the North Pacific Exploring Expedition; A. A. Gould, (continued.)— 
APRIL—40, Observations of the genus Cottus, and descriptions of two new spe- 
cies (abridged from the forthcoming Report of Capt. J. H. Simpson); Z'heodore Gill. 
—43, Description of a new species of the genus Tigoma of Girard (abridged from 
the forthcoming Report of Capt. J. H. Simpson); 7. Gill—Descriptions of new 
species of Pimelodine (abridged from the forthcoming Report of Capt. J. H. Sim 
son); 72 Gill.—46, Synopsis of the genera of the sub-family of Pimelodine; 
Gill.—55, Catalogue of the Mineralogical species Allanite; Wm. Sharswood, (with 
an analysis of the Allanite from Franklin, N. J., by 7! 8. Hunt.)—58, Discussion on 
the Primordial Fauna in Massachusetts, Vermont, New York, &c.; J. Marcou and 
Agassiz.—60, Limiting depth for oceunic species; discussed by Marcou, Gould, and 
Agassiz—61, Catalogue of the Marine Shells of Nova Scotia; 7. R. Willis, of 
Halifax.—62, On the occurrence of Massive Datholite in the mines of Lake Supe- 
rior; A. A. Hayes—MAY.—65, Remarks on some of the Birds that breed in the 
Gulf of St. Lawrence; Henry Bryant.—75, Descriptions of new Ophiuride; Theo- 
dore Lyman.—36, Notes on the Cretaceous and Carboniferous rocks of Texas; J. 
Marcou.—100, Examination of a specimen of Ichthin; B. J. Jeffries —On the rate 
of increase and other characters of freshwater shells, Unios; Prof. Agassiz.—102, 
Rock borings by Sazicava rugosa; discussed by Jackson, Agassiz, Wyman and Sto- 
rer.—103, On the respiration of the Fishes of the Blenny family and genus pholis ; 
Dr. Kneeland—An account of a monstrosity; The President—105, Micro-Photo- 

raphy, or the Photographic Delineation of Microscopic Objects; A. M. Haton, of 
Fecvidoane, read by L. W. Bailey.—107, Remarks on the variations of plumage in 
Buteo borealis, Auct., and Buteo Harlani, Aud.? Henry Bryant —JUNE.—119, 
Organisms found in the Mud from the bottom of Mystic Pond, Medford, near Bos- 
ton; R. C. Greenleaf and Chas. S'odder—122, Notes on the described species of 
Holconoti, found on the western coast of North America; A. Agassiz—JULY.— 
134, Monograph of the genus Catarractes, Moehring; Henry Bryant—AUGUST. 
—145, On the Red Zinc of New Jersey; F. Alger.—146, Notice of a muniticent 
donation to the B.S. N. H. by Dr. W. J. Walker; The President.—150, Catalogue 
of several genera of the Tenthredinide in the United States; Hdward Norton. 

(To be continued.) 
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